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ABSTRACT
This thesis describes the design and implementation of the TeleRobo 
Interface, a usable human-robot interface for a generic, telerobotic task 
level system. The TeleRobo Interface provides users with the ability to 
manipulate the ADEPT robot arm and to acquire ongoing visual feedback 
relating to the robot’s operation. The TeleRobo Interface, implemented as 
an electronic storyboard control interface on the World Wide Web, has been 
designed to be as generic as possible so that additional remote devices can 
be connected to the system with little or no modification to the interface.
The creation of the TeleRobo Interface requires a broad range of elements 
to be successfully integrated. Therefore, it is not the separate elements 
themselves that provide the only focus for this thesis. How the elements 
are integrated to produce an attractive, usable human-robot interface is 
also significant.
This thesis demonstrates that it is possible to design and implement a 
successful human-robot interface on the World Wide Web. However, 
because of the identified integration issues, it is recommended that, for 
real-world applications, such as underground mining and industrial 
operations, a dedicated telerobotic computer system be employed.
l
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CHAPTER 1
Introduction
1.1 Background and Motivation for Research
According to Fu, Gonzalez and Lee (1987), research into teleoperated 
(operation from a distance) robot systems commenced in the late 1940s. 
Teleoperated robot systems were developed in an attempt to minimise the 
amount of work humans were required to perform in unknown and 
hazardous environments. For example, applications in underground 
mining, space exploration, undersea exploration and nuclear hazardous 
environments were, and continue to be, prime candidates for the 
development of robotic teleoperation systems.
Earlier teleoperated systems were “master-slave” systems where the 
operator manoeuvred the system as they were directly operating the remote 
robots themselves. Recent research has focused on the development of 
systems where the remote robot is given a degree of autonomy to perform 
various repetitious and monotonous tasks, with the operator being able to 
intervene when necessary (Fu, Gonzalez and Lee, 1987). This class of 
system is referred to as a semiautonomous control system or an 
intervention robot system.
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In these systems, local routes and tasks are planned autonomously using 
information obtained on the robot, guided by a global route map and global 
task description provided by the human supervisor. The remote robot then 
adapts the global plan dynamically, according to information obtained 
through the local sensory feedback system integrated with on-board 
knowledge bases.
This thesis forms a component of Stage 1 of a new and ongoing research 
project in Industrial Automation at the University of Wollongong, 
Australia. The motivation for this project is to tackle some of the issues of 
semiautonomous telerobotics where task level programming is involved. 
These issues include communication time delays and sensory feedback; 
changing and unknown environments; and the assignment and 
modification of tasks.
2
One of the most important, and yet, often neglected components of 
telerobotic systems is the human-robot or human-computer interface. The 
human-robot interfaces employed in these systems are often difficult to use 
and less than intuitive. Trought (1989) hypothesises that the reason for 
these problems is that designers of such systems have not been inclined to 
include humans in their designs. In contrast, this thesis includes a 
thorough investigation of the human factors related to human-robot 
interface design and applies them to all aspects of the design of the 
telerobotic interface.
In order to investigate global telerobotic principles inexpensively, the 
human-robot interface has been made accessible across the Internet via the 
World Wide Web. Being a relatively new medium, the World Wide Web 
and its associated tools and technologies provide further research 
challenges in the areas of system integration and human-robot interface 
design.
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1.2 Overview of Research Project - Stage 1
The basic aim of Stage 1 of the research project was to connect the ADEPT 
manipulator robot arm to the Internet and to allow users of the World Wide 
Web to have access to control the robot arm using a generic, task level 
interface. The ADEPT robot is a conventional Selectively Compliant 
Articulated Robot Arm (SCARA) robot, having motions very much like a 
human body. The ADEPT robot incorporates both a shoulder and elbow 
joint as well as a wrist axis and a vertical motion.
4
The best way to understand the project is to examine the experimental 
setup as shown in Figure 1.2-1.
5
The experimental setup comprises four key areas:
• the ADEPT robot arm and its controller;
• the Remote Centre;
• the Work Centre; and
• the Operations Centre.
The ADEPT robot arm is connected to a specialised controller that 
communicates with the robot arm via its own language, known as VAL II. 
The controller is connected to the Remote Centre PC’s serial port via a 
serial link.
The Remote Centre is responsible for providing communications to the 
robot arm and for interpreting any feedback, such as errors, returned by the 
robot arm. The Remote Centre then transmits back a response that can be 
understood by the Work Centre.
6
The Work Centre, or telerobotic server, is where the majority of the work 
for the system is carried out. The Work Centre:
• has a dual parallel port connected to it to allow two Connectix 
QuickCam cameras to record snap-shot pictures of the ADEPT robot 
arm’s movements;
• acts as the World Wide Web server for the Operations Centre and 
therefore, is the repository for the human-robot interface software;
• contains the Access knowledge base that maps the tasks submitted 
by users at the Operations Centre to VAL II commands that can be 
recognised by the ADEPT robot arm; and
• transmits VAL II commands to the Remote Centre for execution by 
the ADEPT robot arm and receives feedback from the robot arm via 
the Remote Centre.
Communications to and from the Work Centre are via a local TCP/IP 
network which also has a connection to the Internet.
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The Operations Centre, or telerobotic client, is where the human-robot 
interface is accessed and used. For this project, the human-robot interface 
has been named the TeleRobo Interface. As the TeleRobo Interface has 
been made accessible to users via the World Wide Web, every machine that 
logs onto the interface becomes an Operations Centre, even if it only logs on 
for a short time. As well as supporting the TeleRobo Interface, the 
Operations Centre is responsible for transmitting requests to manipulate 
the ADEPT robot arm to the Work Centre, and for receiving any generated 
feedback from the Work Centre.
1.3 Overview of Research Project - Long Term
In the long term, it is planned that the project will be expanded to cater for 
a variety of robots including a semi-autonomous vehicular robot and a 
welding robot. Each additional robot will require a serial link to a new 
Remote Centre. Each new Remote Centre will be connected to the existing 
TCP/IP network. It is also anticipated, that eventually, the telerobotic 
system will be removed from the World Wide Web, where it is accessible by 
the general public, and be set up as a dedicated system for use by trained 
operators involved in industrial applications and underground mining.
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1.4 Thesis Objectives
This thesis concentrates on the implementation of the Operations Centre 
and its communications to and from the Work Centre. That is, this thesis is 
responsible for implementing the client side of the project. The objectives of 
the thesis are to:
• review the techniques used by other human-robot and 
human-computer designers and to critically evaluate the elements 
that these designers believe are necessary to produce a successful 
interface;
• investigate the application of the prototyping methodology, 
concentrating on the storyboard prototyping methodology, by 
incorporating initial user contributions into the design of the 
interface and then iteratively improving the interface based on user 
feedback;
• provide a theoretical basis for understanding the components that 
were required to produce the TeleRobo Interface;
• design and implement a usable human-robot interface that provides 
users with expedious, up-to-date, accurate information and 
expresses the information in a number of media;
9
• create a generic system so that when additional robots or machines 
are added at a later date, little or no modification is required to the 
interface; and
• create a global system that is accessible across the Internet to users 
on the World Wide Web.
10
1.5 Overview of Remaining Chapters
The remainder of the thesis is structured as follows:
Chapter 2 provides a comprehensive review of the literature in relation to 
human-robot and human-computer interface design, concentrating on the 
factors that contribute to the creation of a successful interface. Special 
attention is given to the additional factors that must be considered when 
designing an interface for the World Wide Web.
Chapter 3 introduces the prototyping methodology, and in particular, the 
storyboard prototyping methodology that was employed in the creation of 
the TeleRobo Interface.
Chapter 4 presents the theory associated with the World Wide Web 
technologies and tools used in the construction of the TeleRobo Interface.
Chapter 5 is concerned with the design of the TeleRobo Interface.
Chapter 6 describes how the system was implemented on the World Wide 
Web.
Chapter 7 proposes some possible extensions that could be made to the 
project, discusses implications for future research, and draws conclusions.
11
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CHAPTER 2
Literature Review: The Development of a Usable 
Human-Robot Interface on the World Wide Web
Increasingly, the user interface, otherwise known as the human-computer 
interface or human-robot interface, is becoming a key component of 
interactive systems. Additionally, systems designers are becoming aware 
that user interface development needs to be incorporated into the overall 
software engineering process (Hix and Hartson, 1993). For example, 
‘anywhere from an average of forty-eight percent to a maximum of nearly 
one hundred percent of the code for an interactive system is now used to 
support the user interface’ (Myers and Rosson, 1992 quoted by Hix and 
Hartson, 1993).
This chapter specifically focuses on the techniques required to develop a 
high quality, usable, human-robot interface. A review of the relevant 
literature identified a number of elements that should be considered when 
creating a human-robot or human-computer interface that is not only 
usable, but is attractive to the user. These elements include understanding 
user characteristics, usability of the interface, the use of colour, the 
inclusion of speech in the interface and designing online help.
12
As the TeleRobo Interface and its associated help documentation is initially 
designed to reside on the World Wide Web, special consideration was given 
to the literature in the area of Web page design. The literature in the area 
of human-computer and human-robot interaction was also reviewed to 
identify methods that can be used to produce the best possible design, any 
difficulties that should be addressed, and possible ways of dealing with 
these difficulties.
The essence of this thesis - “Global Telerobotics: Interfacing on the World 
Wide Web” is to combine current World Wide Web technologies with the use 
of Web tools to create a generic human-robot interface that is intuitive and 
usable. The individual World Wide Web technologies and tools are 
relatively uncomplicated when used in isolation and therefore, are not dealt 
with in this literature review. A theoretical description of these Web 
technologies and tools is given in Chapter 4: Theory.
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2.1 Understanding User Characteristics
Man is still the most extraordinary computer o f all.
(John F. Kennedy quoted by Thimbleby, 1990)
Galitz (1994) believes that, despite being a difficult and undervalued 
process, forming an understanding and appreciation of potential system 
user characteristics is the most important input to a computer system 
design. Difficulties have arisen in the past because computer systems have 
been designed by programmers who, despite their vast technical knowledge, 
possess little behavioural training (Cubbon, 1995). Some of the complex 
human characteristics that have an important influence on the design of 
computer systems include perception, memory, vision, learning, and 
individual differences (Galitz, 1994).
2.1.1 Perception (Galitz, 1994)
Perception is the awareness and understanding, through physical sensation 
of the various human senses (touch, smell, sight, hearing, taste), of the 
elements in the environment. Perception is influenced by achieved 
experiences. For example, adults have a great deal more accumulated 
knowledge with which to interpret the world than children do.
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Perception is also influenced by expectancies. For example, when a spelling 
mistake is missed in proofreading a piece of writing, it is because the reader 
has read the word as they expect to see it spelled rather than how it is 
actually spelled. Other perceptual characteristics are summarised below in 
Table 2.1-1.
Characteristic Description
Proximity If objects are near each other in space, the human eye and 
mind will see them as belonging together.
Similarity If objects share a common visual property such as colour, 
size, shape, brightness or orientation, the human eye and 
mind will see them as belonging together.
Closure Perception creates meaningful wholes. For example, if 
something such as a circle, square, triangle or word is not 
quite closed, the human eye and mind will see it closed.
Balance Humans require stabilisation or equilibrium in their 
viewing environment. Vertical, horizontal and right 
angles are the most visually satisfying and easiest to look 
at.
Table 2,1-1 Perceptual Characteristics
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2.1.2 Memory (Galitz, 1994; Thimbleby, 1990)
Incoming information to the mind is buffered for approximately a quarter of 
a second in five sensory memories (one memory for each of the five senses). 
Sensory memory has a large capacity, however, there is no way to refresh 
the information, other than by repeating the external stimulus. In order to 
remember something for longer, the human mind must attend to or select a 
particular sense.
Once information is selected, it is processed and copied to a small short 
term memory, otherwise known as working memory. Short term memory, 
where human consciousness resides, has a capacity of approximately seven 
“chunks” of information. Knowledge and experience dictate the size and 
complexity of chunks that can be recalled. For example, an expert chess 
player has the same sized short term memory as a novice. However, the 
expert has more powerful chunks and therefore, they think more deeply 
and selectively than the novice.
Unused information in short term memory decays after approximately 
twenty seconds. However, interference caused by using the mind for such 
things as thinking, reciting other pieces of information or listening can 
cause the information in short term memory to be lost much faster. On the 
other hand, the memory can be refreshed indefinitely by a process called 
rehearsal. For example, humans will “rehearse” a telephone number by 
repeating it to themselves until the number is dialled.
16
After about five seconds of rehearsal, information in short term memory is 
transferred to long term memory. Long term memory has a very large 
capacity with very slow, if any, decay. All general knowledge, knowledge of 
language and personal knowledge of the episodes in life is stored in long 
term memory. Evidence shows that long term memory is perfect in 
principle, but that interference from other memories decreases long term 
memory recall if it is not rehearsed. An important memory consideration, 
with significant implications for interface design, is that the human ability 
to recognise objects is far greater than the human ability to recall objects.
2.1.3 Vision (Sutcliffe, 1995; Galitz, 1994)
The dominant sense used when interacting with computers is vision. 
Visual acuity is the capacity of the eye to resolve details and is influenced 
by the complexity of the image, image colour and the intensity of the light. 
For example, low light intensity makes the resolution of images difficult. 
In the majority of cases, human visual acuity for simple shapes is quite 
phenomenal. For example, most people can resolve gaps of two millimetres 
from a distance of two metres. From an interface design perspective, the 
resolution of more complex shapes and letters is of greater importance. As 
few people have perfect vision, the interface design needs to cater for 
average human abilities. That is, on a computer display, where the reading 
distance is half a metre, the text should be at least twelve point (0.4 
centimetres high).
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Peripheral vision allows humans to see quite a large area, covering 
approximately sixty degrees on either side of the nose. This makes 
peripheral vision good for detecting movement and change. Detail, on the 
other hand, can only be seen by humans in the small area that is focussed 
upon. On a computer display, where the reading distance is half a metre, 
the size of the area on the screen that can be focussed upon is a circle with 
a two centimetre diameter. Figure 2.1-1 shows the area on a computer 
display that humans can focus upon.
Figure 2.1-1 Computer Display Focal Area
The way in which humans process visual information has implications for 
the design of interfaces. For example, users are unable to attend to detail 
in two separate windows at the same time, and are unable to attend to a 
picture and a video image at once. Additionally, the use of movement is a 
highly effective way to alert the peripheral vision and subsequently, to gain 
the user’s attention.
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2.1.4 Learning (Galitz, 1994; Rivlin, 1990)
The human ability to learn differentiates people from machines. Human 
performance can be accelerated by an interface design that minimises 
human learning time. In learning a computer system, studies have shown 
that users prefer to be active, to explore, and to use a trial and error 
approach. Learning can be enhanced if it:
• allows skills attained in one situation to be applied in a similar 
situation, which can be achieved through design consistency;
• encourages the active participation of the user;
• provides complete and timely feedback; and
• is phased - the user only needs to know the information required at 
the current stage of the learning process.
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2.1.5 Individual Differences (Galitz, 1994; Rivlin, 1990; Thimbleby, 1990)
Humans differ in many ways including looks, feelings, motor abilities, 
intellectual abilities, learning abilities, learning speeds and the way they 
work and think. Individual experiences also create differences. For 
example, there are many people who find technology, and in particular, 
computers daunting because they feel that the machine has a controlling 
power over them. Others, who have perhaps had more exposure to 
computers, are less daunted because they can rely on learnt knowledge 
principles when interacting with computers. These individual differences 
complicate interface design. The designer must cater for people with widely 
varying characteristics by designing an interface that satisfactorily and 
comfortably allows users to learn the task or job.
2.2 Usability of the Interface
It is difficult to measure the quality of a human-computer interface, but an 
important indicator is the usability of the interface. 'Usability is related to 
the effectiveness and efficiency of the user interface and to the user’s 
reaction to that interface’ (Hix and Hartson, 1993). An interface is 
determined to have good usability if it can be learned quickly, is easy to 
operate, enables a high speed of user task performance, produces a minimal 
user error rate, is easy to remember over time, and provides subjective user 
satisfaction (Sutcliffe, 1995; Hix and Hartson, 1993).
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The establishment of quantitative usability goals, otherwise known as 
usability specifications, is a pivotal task in the early stages of the 
human-computer interface development process (Hix and Hartson, 1993). 
Unfortunately, this activity is often overlooked because of insufficient 
knowledge or insufficient time. The usability specification is composed of 
usability attributes which have associated metrics that allow the usability 
of the current version of the user interface to be measured (Sutcliffe, 1995; 
Hix and Hartson, 1993). As the interface is iteratively refined throughout 
the development process, measurements against the usability specification 
are used to determine whether the interface is converging toward an 
improved, more usable design (Hix and Hartson, 1993). Sutcliffe, (1995), 
Hix and Hartson (1993) and Waterworth (1992) highlight the following 
common usability attributes:
• Initial performance;
• Long-term performance;
• Effectiveness;
• Learnability;
• Memorability;
• User first impression; and
• Long-term user attitude/satisfaction.
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An example of a usability specification table for a scheduling management system is depicted in Table 2.2-1 (Sutcliffe, 1995; 
Whiteside, Bennett and Holtzblatt, 1998 quoted by Hix and Hartson, 1993).
Usability
Attribute
Measuring Instrument Value to be Measured Worst
Acceptable
Level
Planned
Target
Level
Best
Possible
Level
Observed Results
Initial performance “Add appointment” task Length of time to successfully 
add an appointment on first 
trial
30 seconds 20 seconds 10 seconds
Initial performance “Delete appointment” task Number of errors on first trial 4 errors 3 errors 0 errors
Learnability “Update appointment” task Length of time to successfully 
update an appointment after 
five trials
20 seconds 10 seconds 5 seconds
Memorability Recall system commands 
after training
Percentage of commands 
accurately described seven 
days after training
80% 90% 95%
User first impression Questionnaire Average score
(range 1 to 5 where l=bad and 
5=excellent)
3 4 5
Table 2.2-1 Example o f a Usability Specification Table
2 2
2.3 The Use of Colour
Powell (1990) and Hix and Hartson (1993) suggest that the use of colour is 
one of the most abused aspects of interface creation. Designers, 
particularly novice designers, are often overcome with creativity and the 
abundance of available colours. These designers tend to overuse colour in 
their user interaction designs, detracting from the appearance of the 
interface. In addition, Galitz (1994) advises that the improper use of colour 
‘can be distracting and visually fatiguing, impairing the system’s usability.’
On the other hand, I f  used properly, colour can emphasise the logical 
organisation of a screen, facilitate the discrimination of screen components, 
accentuate differences, and make displays more interesting’ (Galitz, 1994).
It is recommended that to truly satisfy users’ personal preferences, screen 
colours should be customisable (Minasi, 1994; Hix and Hartson, 1993; 
Powell, 1990). Some of the arguments for incorporating customisable 
screen colours into an interface, particularly an interface that is required to 
have international appeal, include:
• cultural differences mean that colours have different meanings to 
different nationalities (Galitz, 1994; Minasi, 1994);
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• approximately eight percent of males and 0.4 percent of females 
have some form of colour perception deficiency, for example, 
colour-blindness or an inability to distinguish shades (Galitz, 1994; 
Hix and Hartson, 1993; Powell, 1990). The most common form of 
colour-blindness is where the individual is unable to discriminate 
reds and greens (Sutcliffe, 1995);
• the lens of the eye tends to yellow with age, potentially making it 
difficult for users over the age of fifty to distinguish between white 
and blue (Minasi, 1994);
• the appearance of any colour depends on the other colours in the 
environment around it (Salomon, 1990); and
• ambient lighting tends to affect the appearance of colours (Salomon, 
1990).
The literature propounds the colour design principles and guidelines shown 
in Table 2.3-1.
Topic Design Principles and Guidelines
Status Use colours that are associated with the status or 
significance of the displayed information, for example, red 
or yellow usually means danger/caution so use red/yellow 
for warning or error messages (Rice, 1991; Powell, 1990).
Bright and Light Use bright colours for small areas and light colours for 
larger areas so that the screen is not too bright or too dim 
(Minasi, 1994). Consider the use of brightness coding to 
categorise or highlight display information (Rice, 1991).
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Topic Design Principles and Guidelines
Number of Colours Use no more than four different colours on a single screen 
and use no more than seven colours throughout a single 
application (Hix and Hartson, 1993). A smaller number of 
colours prevent cluttering and confusion on the screen 
and increase the accuracy of item identification on lesser 
quality monitors (Minasi, 1994; Rice, 1991).
Background and
Foreground
Colours
When choosing background and foreground colours, select 
from complimentary pairs of colours with high contrast to 
ensure readability (Sutcliffe, 1995; Minasi, 1994; Hix and 
Hartson, 1993). As a general rule, blue or black is best as 
a background colour with white or yellow foreground 
characters respectively (Hix and Hartson, 1993). 
Designers often make the mistake of thinking that 
because people are used to reading dark letters on light 
paper, that the same combination will be effective for 
computer screens. However, staring at a constant bright 
background for long periods can cause eye strain (Hix and 
Hartson, 1993).
Table 2.3-1 Colour Design Guidelines
Hix and Hartson (1993) argue that despite these colour guidelines, the 
layout and content of a graphical user interface should make sense 
independently of colour.
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2.4 The Inclusion of Speech in the Interface
Mountford and Gaver (1990) believe that, in general, most interactive 
systems rely on manual input and visual graphical output, and tend to 
ignore alternative sensory modes of input and output. However, with a 
complex presentation on screen, users often have difficulty in attending to 
and processing the information, and therefore, these restricted modes of 
interaction are inclined to be less effective than those which include other 
modes such as sound. These authors discuss methods in which the power of 
graphical interfaces may be extended and improved by effectively 
incorporating the audio channel into a design.
Mountford and Gaver’s paper addresses the value of incorporating speech 
recognition into an interface design. The authors make the interesting 
point that ‘while speaking, a person can obtain visual information and 
perform manual skills.’ Therefore, the use of speech input can help to 
improve the communication bandwidth of a typical graphical pointing 
system, particularly when the system is required to support highly 
time-shared visual and manual activities. In such a system, the use of 
voice commands allows the user to give directions to the system, while 
keeping their hands on the keyboard and their eyes on the task being 
performed.
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Although Mountford and Gaver discuss the value of non-speech audio, their 
ideas are also applicable to speech output, and therefore, relevant to this 
thesis. Similar to speech input, the bandwidth of communication is found 
to be largely increased by adding speech output to an interface. Speech 
output enables the successful presentation of difficult to visualise 
information, as well as information that compliments the visual display.
Gurlet (1990) concurs that spoken material contains approximately six 
times more information than material in the written form. For example, an 
orally transmitted message portrays additional information because it 
incorporates the tone of voice, pitch and emphasis of the speaker.
2.5 Designing Online Help
The purpose of online help is to provide users with instant documentation 
at their fingertips as an aid to improving productivity, reducing the need to 
battle with large, obscure manuals (Powell, 1990). Powell (1990) argues 
that help messages are more important than error messages because their 
function is to prevent errors before they occur, rather than simply 
correcting them.
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Unfortunately, however, research performed by Sellen and Nicol (1990) has 
shown that even when online help is provided by a computer system, users 
frequently do not make use of it. The research indicates that individuals 
prefer to use a trial and error approach, or seek advice from an in-house 
expert, rather than using the online help. Users shy away from online help, 
for example, when the quality and layout of the help information is 
mediocre, or relevant information is not delivered to the user.
Powell (1990) maintains that such problems arise because it is extremely 
difficult for inexperienced online help designers to decide exactly what to 
include in the help system. Similarly, Sellen and Nicol (1990) make the 
point that the designers creating the help systems are computer experts, 
but are not experts at understanding the types of problems the average 
user will need help with.
Cubbon (1995) argues that online help systems are often poorly designed 
because the majority of projects leave the creation of the online help system 
until the end of the project. At this stage, the designers find that they do 
not have enough time to develop a satisfactory, much less, a good online 
help system. The design of the online help system should be included as a 
component of the overall design of the system and should be continuously 
reviewed at all stages of the design and development process.
The design guidelines shown in Table 2.5-1 are those identified by a 
number of experts in the field of computer systems online help.
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Topic Guideline
Concise, Well Research has shown that comprehension decreases by
Organised and twenty-five percent and reading speed decreases by thirty
Simple percent when users read from a screen rather than from 
printed material. Therefore, ensure that the help text is 
concise, well organised and simple (Minasi, 1994; Powell, 
1990). Long and complex help topics should be broken up 
into smaller, more manageable sections and be connected 
with Hyperlinks (Minasi, 1994).
Positive Tone and Use language that maintains a positive tone and keeps
Task Focus users focused on the task at hand, not on themselves. For 
example, use help levels such as “Complete Explanations” 
and “One-line Explanations” instead of “Novice” and 
“Expert” as users are often not happy admitting to being 
novices (Powell, 1990).
Invoke and Hide Ensure that the online help is easy to invoke, yet 
unobtrusive. Similarly, ensure that it is effortless to 
return to the original screen (Powell, 1990).
Context Sensitive Provide users with context sensitive help (Cubbon, 1995;
Help Minasi, 1994; Powell, 1990). Context sensitive help 
should be available for every entry field, every menu 
choice and every push button of the system. The context 
sensitive help should explain what each control does, how 
to interact with it, and what the outcomes of using the 
control will be (Cubbon, 1995).
Pictures, Videos Use pictures, videos and sounds to enhance the
and Sounds information that is provided in the online help text 
(Minasi, 1994).
Examples As an aid to users understanding, provide concrete 
examples as part of the help descriptions (Minasi, 1994).
Table 2.5-1 Online H elp D esign Guidelines
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2.6 Interfacing on the World Wide Web
Gillespie (1996) highlights several limitations that designers are faced with 
when they attempt to interface on the World Wide Web. Some users of the 
interface may not see the display in the format that the designer intends. 
This is due to the fact that Web designs will look quite different in every 
Web browser used to view them. Additionally, designers cannot control the 
size of the monitor employed by a user, and since oversized Web pages 
become unreadable on small monitors, designers must be careful to design 
with the minimum monitor dimensions in mind, or at the very least, design 
for the middle of the range (Horton, Taylor, Ignacio and Hoft, 1996). World 
Wide Web designers must also not assume that users always possess colour 
monitors (Hix and Hartson, 1993) or that they have a computer-setup 
capable of using the latest Web software such as sound and animation 
plug-ins (Gillespie, 1996). Gillespie adds that although Web technologies 
and tools are in their infancy, they are being modified at such an increasing 
rate, new versions are being released before standards can be settled upon.
Nielsen (1996) and Horton, Taylor, Ignacio and Hoft (1996) stress certain 
pitfalls that should be avoided in the quest for a successful Web design. 
Some useful, practical Web page design guidelines which these authors 
suggest are listed in Table 2.6-1.
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Topic Guideline
Download Times Try to minimise excessive download times. Traditional 
human factors guidelines attest that users will lose 
interest if the response time for a Web site is greater than 
ten to fifteen seconds. Download times can be minimised 
by reducing the number of graphics on the page or by 
diminishing the size of large graphics.
Information Space Make sure that all Web pages include a clear indication of 
what Web site they belong to in case users access pages 
directly without coming in through the home page. 
Similarly, every page should contain a link to the home 
page along with an indication of its position within the 
structure of the information space.
Top of Page Ensure that all critical content are on the top part of Web 
pages because statistics show that only ten percent of 
users will scroll beyond the material that is visible on the 
screen when a Web page is downloaded.
URL Addresses Use short, lower-case names with no special characters for 
Universal Resource Locator (URL) addresses so that users 
have the ability to enter all of the characters (many users 
do not know how to type a ~ character) and are less likely 
to make typing mistakes.
Table 2.6-1 Web Page Design Guidelines
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Horton, Taylor, Ignacio and Hoft (1996) describe techniques that can be 
applied in the visual design of web pages. One of the techniques suggested 
by these authors is to divide complex Web pages into vertical zones by 
using horizontal rules or swashes to separate the information. Dividing a 
complex Web page into zones allows common information to be grouped 
together and therefore, simplifies the data that the user must interpret 
(Mayhew, 1992). When a set of Web pages are related, it is particularly 
important to divide the Web pages into specific vertical zones. In this way, 
users will quickly learn what kind of information each zone comprises and 
where it appears on the page. An example of a Web page that has been 
divided into vertical zones is shown in Figure 2.6-1
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VERTICAL ZONE EXAMPLE
Content
This W eb page is simply demonstrating how vertical zones 
can be used to divide the page. The line above the tide is a 
horizontal rule. The line below the tide is a colourful swash. 
Each zone is separated by a horizontal rule or a swash. The 
width of the horizontal rule can be altered. The swash is 
simply a graphic, so it can be any colour and any size.
Comments and queries to Dr. Leone Dunn. Last modified 27/04/97.
|j"'  ̂1TprevPag'ri
:::
Done
Identification
Main content
Reference
Navigation Controls
F igure 2.6-1 Web P age D ivided into V ertical Zones
Mayhew (1992) provides some general screen layout principles and 
guidelines that are relevant to the design of World Wide Web pages. 
Firstly, Mayhew recommends that screens should not be over cluttered with 
unnecessary information because it has been proven that this leads to 
decrements in user performance. Secondly, Mayhew recommends that each 
screen be designed such that it stands alone. That is, that all the 
information required by the user is available on the current screen, without 
having to reference other screens.
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CHAPTER 3
Methodology
One of the aims for the project component of this thesis was to develop the 
TeleRobo Interface based on initial user contributions, and then iteratively 
improve the interface based on user feedback. A methodology that 
embraces this philosophy is prototyping, and therefore, this is the 
methodology that has been employed to develop the TeleRobo Interface. In 
particular, a specific prototyping technique known as storyboard 
prototyping has been utilised in the design of the TeleRobo Interface. This 
chapter describes the prototyping methodology and details the storyboard 
prototyping technique.
3.1 Prototyping
Hix and Hartson (1993) attest that the traditional methods used in the 
development of large software systems, where a tremendous amount of 
time, money and personnel are required, have been inclined to 'force a 
commitment to large amounts of design detail without any means for 
visualising and evaluating the product until it is too late to make 
significant changes.’
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Hix and Hartson (1993) elucidate that in comparison, the use of prototypes 
allow some of the attributes of the final product to be examined in the early 
stages of the development and enable alternatives to be evaluated and 
compared before a particular idea is committed to. Further, they argue 
that prototypes are utilised by many areas of industry (car manufacturers, 
architects and sculptors create models; artists experiment with working 
sketches; electrical circuit designers employ bread-boards; and aircraft 
designers use mockups) and believe that the prototyping technique can also 
be used in the development of software systems.
Sutcliffe (1995) explains that prototypes may be either vertical or 
horizontal. A vertical prototype means that the complete functionality is 
implemented for a small part of the system. This approach gives the user 
an in-depth understanding of a specific portion of the system’s 
functionality. A horizontal prototype means that most of the system is 
implemented from a user interface perspective, but most of the underlying 
functionality is absent. This approach quickly gives the user an overall 
appreciation of how the system will look and feel when it is complete.
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Hix and Hartson (1993) propose that developers need to adopt the 
“artillery” approach to prototyping. This approach, depicted in Figure 3.1­
1, uses the “first shot” to establish an initial reference point. Successive, 
iterative adjustments can then be made throughout the process in an 
attempt to “hit the target”, that is, to generate a successful interface.
F igure 3.1-1 “A rtillery”  A pproach  to Prototyping
A  prototype may simply be used for testing ideas and then discarded. 
Alternatively, a prototype may be the first version in a line of evolutionary 
prototypes that grow in functionality with successive versions until they 
become the ultimate implemented system (Sutcliffe, 1995). Wasted 
development time is reduced because the prototype of the interface is kept 
throughout the entire development process. In the early stages, the 
prototype is used as a model of how the interface will perform once 
complete, and later, it becomes the actual working interface.
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Andriole (1989) stresses that to be successful, a prototype must be ‘fast and 
cheap’. For example, if the first prototype takes months or years to create, 
users will feel that the system designers lack commitment to their problem. 
Similarly, if the early prototypes are expensive, there will be little funding 
left for the actual system.
There are several advantages associated with the use of prototypes, 
particularly when iterative development is employed:
• proposed designs can be assessed for usability very early in the 
process (Hix and Hartson, 1993);
• the visual representation of the final product, provided by the 
prototype, can be refined based on user feedback (Wagner, 1990);
• users tend to be more enthusiastic about a system where they are 
involved in the development process and can view their requested 
changes immediately (Minasi, 1994); and
• the prototype creates a common baseline or reference point from 
which potential problems and opportunities can be identified by 
both users and developers (Hix and Hartson, 1993).
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A study conducted by Boehm, Gray and Seewaldt (1984) investigated the 
differences between development groups that employed conventional 
development methodologies and those that used prototypes in the software 
development process. The results of the study indicated that the systems 
produced by the groups using prototypes were ‘easier to learn and use’; the 
groups using prototypes were ‘less affected by deadline pressures and 
accomplished their task with forty-five percent less effort’; and the amount 
of code required for the final systems produced by groups using prototypes 
was only about forty percent as large as the other groups.
3.2 Storyboard Prototyping
Storyboard prototyping, otherwise known as storyboarding, is a technique 
that originated in the Hollywood film and theatre industry (Andriole, 1989). 
Movie directors, for example, storyboard scenes before filming and 
choreographers storyboard complex dance steps prior to rehearsals. 
Notwithstanding its Hollywood origins, Andriole (1989) argues that the 
storyboard prototyping technique has proven flexible enough to support the 
production of motion pictures as well as the design and development of 
interactive computer-based systems.
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From a computer-based systems perspective, a storyboard is a sequence of 
displays that model the functions that the system may perform once it is 
formally commissioned (Andriole, 1989). Depending on the type of system 
being designed, the number of displays that make up the storyboard can 
range from around fifty to five hundred.
Wilding (1996) recommends that storyboard displays created in the early 
design stages should be drawn up on butchers paper with coloured crayons. 
Later versions of the design can be converted into computer-based displays. 
The reason for using butchers paper drawings during the early stages of the 
design is to encourage users to be involved in the design process. Users do 
not like to ask for alterations if they think that the designer has spent 
hours working on the design. If users are initially presented with a “slick” 
computer-based version of the design, even if the designer insists that it did 
not take long to create, users will feel uncomfortable about offering 
constructive criticism and asking for changes. When the storyboard 
displays are drawn on butchers paper, users feel more involved in the 
process because they are able to take a crayon themselves and mark up the 
butchers paper displays to express how they would like the system to 
appear and behave. At later stages in the process, the computer-based 
displays allow users to interact online with the prototyped storyboard and 
to get a feel for the system’s functionality.
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The master menu structure is the essence of all storyboards (Andriole, 
1989). In the master menu structure, the system’s main functions are set 
out around the edge of the screen, making them visible at a glance to users. 
When a main function is selected, the menu associated with the function 
drops down. Minasi (1994) maintains that a good menu structure makes a 
system ‘easy to learn, easy to use infrequently, and fun to explore.’
The following four figures (Andriole, Ehrhart, Aiken and Matyskiela, 1989) 
show components of the master menu structure for an example storyboard 
prototype. The storyboard is being employed for a counter-terrorism crisis 
management system.
SITUATION
TERRORISTS THREATS WEAPONS DEMANDS
SHOW
EXPLAIN C O U N TER-TERRO RISM  
CRISIS MANAGEMENT
SIMULATE
COMPARE
REQUEST
(Hostage Negotiations)
FORCES TACTICS CONSTRAINTS
PAUSE
SEND
SHARE
UPDATE
STOP
POLICY
OPTIONS
Figure 3.2-1 Counter-Terrorism Crisis Management Storyboard
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SIMULATE
COMPARE
REQUEST
THREATS WEAPONS DEMANDS
PAUSE
SEND
SHARE
UPDATE
STOP
FORCES TACTICS CONSTRAINTS POLICY
OPTIONS
Figure 3.2-2 Terrorists Drop-Down Menu
SITUA
SHOW
SIMULATE
COMPARE
REQUEST
TERRORISTS THREATS
Conventional
Nuclear
Biological
Chemical
All
PAUSE
SEND
SHARE
UPDATE
STOP
FORCES TACTICS CONSTRAINTS POLICY
OPTIONS
Figure 3.2-3 W eapons Drop-Down Menu
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EXPLAIN
SIMULATE
COMPARE
REQUEST
TERRORISTS THREATS WEAPONS
Political
Military
Economic
Financial
All
PAUSE
SEND
SHARE
UPDATE
STOP
FORCES TACTICS CONSTRAINTS POLICY
OPTIONS
Figure 3.2-4 Dem ands Drop-Down Menu
The commands down the left and right-hand sides of the storyboard are 
“verbs”, while the commands along the top and bottom of the storyboard are 
“nouns”. To perform an action, at least one “verb” and one “noun” need to 
be combined. For example, selecting “SHOW”, followed by “TERRORISTS”, 
and then selecting the “Individual” drop-down menu item, will display 
information about the individual terrorists somewhere in the free space in 
the middle of the storyboard. The information displayed may be textual, 
graphical or video, or a combination of these. Additionally, audio may be 
used to enhance the other media outputs.
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The storyboard is organised so that users can mix and match commands, 
allowing them the flexibility to access information in the system in a 
random, non-sequential manner (Andriole, Ehrhart, Aiken and Matyskiela, 
1989). Different operations can be performed by selecting multiple 
functions at a time, and by varying the order of selection.
By using the storyboarding technique in the development of 
computer-based systems, Andriole (1989) has encountered substantial 
acceleration of the design process, increased user satisfaction and 
enthusiasm, and cost savings of up to forty percent. The savings have 
occurred mainly because storyboard prototyping is relatively inexpensive 
and allows Andriole and his fellow designers to test alternative system 
concepts rapidly.
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CHAPTER 4
Theory
The technologies and tools used in the design of the TeleRobo Interface 
have a theoretical basis to their operation which needs to be understood in 
order to comprehend how the technologies were combined to create the final 
human-robot interface. This chapter discusses the theoretical principles 
behind the individual operation of each of the technologies and tools used in 
the creation of the TeleRobo Interface. As the project involved connecting 
the ADEPT robot arm to the World Wide Web, the majority of the 
technologies employed are either World Wide Web technologies themselves, 
or have the ability to be integrated into World Wide Web pages.
4.1 World Wide Web Browsers
World Wide Web browsers are client programs that enable users to view 
HyperText Markup Language (HTML) documents, otherwise known as Web 
pages. The HTML documents are sent from a server over a HyperText 
Transfer Protocol (HTTP) connection. See section 4.2 for a description of 
the HyperText Markup Language and section 4.6 for a description of 
Internet communication protocols.
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4.2 H yp erT ext M arkup L an gu age (HTML)
As its name implies, HyperText Markup Language (HTML) defines the 
specific formatting of a document by marking up the text with tags. When 
a World Wide Web browser is used to display a HTML document, the 
browser reads the HTML tags as instructions and displays the document 
based on the layout specified by the tags. A HTML tag consists of an 
instruction, known as an element, inside angle brackets. Some typical tags 
and how they are rendered in a World Wide Web browser are shown in 
Figure 4.2-1.
0 HTML Tag Example - Microsoft Internet Explorer
File Edit View Go Favorites Help
< 3  S ’  S
Back Forward Stop Refresh Home Search Favorites Print
-  !□ !  x|
A  &
Font Mail
Address C:\DATA\Users\SUE\UNI\THESIS\WriteUp\tag_example.htm
The following example shows how tags are used in HTM L source text:
<T1TLE>HTML Tag Example </TlTLE>
<H1 >HTM L TA G  EXAM PLE</H1 >
This W eb page shows examples o f  <B>HTM L tags</B> and how they appear when the 
document is displayed in a <I>W orld Wide W eb</I> browser.
<H2>Secondary Heading</H2>
The following output shows how the text is rendered by a W orld Wide W eb browser:
HTML TAG EXAMPLE
This W eb page shows examples o f  HTML tags and how they appear when the document is 
displayed in a World Wide Web browser.
Secondary Heading
' 1RS
zi
À¡Done
Figure 4.2-1 Typical HTML Tags
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One of the key features of HTML is that it supports hyperlinks. When 
hyperlink text or a hyperlink image is selected, the World Wide Web 
browser jumps to associated information at an anchor in the current 
document or to another document altogether. Hyperlinks provide users 
with a navigation mechanism between Web pages. Hyperlinks which have 
already been traversed are distinguished from those which have not by a 
change of colour. The method used to create hyperlinks in a HTML 
document and how they are rendered in a World Wide Web browser is 
shown in Figure 4.2-2.
HTML Hypeilink Example - Microsoft Internet Explorer
File Edit View Go Favorites Help
! i <> ^  ©  0  i2
Back Forward Stop Refresh Home Search Favorites Print
¡ H U
▼
Font Mail
I Address C:\DATA\Users\SUE\UNI\THESIS\Writellp\hyperlink_exarnple.htrn "jE3 l !  Links
The following example shows how hyperlinks are defined in HTM L source text:
This hyperlink points to a HTM L document called <A  HREF="start.htm">start.htm</A>. 
This <A  HREF="project.htm">hyperlink</A> has been traversed - the colour has changed 
from blue to purple.
This <A  HRFF="#sailor">hyperlink</A> points to an anchor in this document named sailor. 
<A  NAME="sailor">This is the "sailor" anchor.</A>
Images such as this <A  HRFF="home.htm"><IMG SRC =  "home.gif*></A> can be set up 
as a hyperlink.
The following output shows how the text is rendered by a W orld Wide W eb browser:
This hyperlink points to a HTM L document called start.him.
This hyperlink has been traversed - the colour has changed from blue to purple.
This hyperlink points to an anchor in this document named sailor.
This is the "sailor" anchor.
Images such as this 
Done
can be set up as a hyperlink.
!!«] Æ
Figure 4.2-2 H yperlink D efinitions
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4.3 ActiveX Controls
ActiveX controls, based on the Component Object Model (COM), are 
reusable, precompiled software components that can be created using a 
variety of programming languages, including C, C++, Visual Basic and 
Java. ActiveX controls can be embedded in World Wide Web pages by using 
the HTML <OBJECT> tag, which takes the following basic structure:
<OBJECT ID ̂ identity WTDTH=width HEIGHT=height 
CLASSlD=control class identity»
</OBJECT>
ActiveX controls respond interactively to events such as the loading of the 
Web page, mouse clicks and key presses. Scripting languages such as 
Visual Basic Scripting Edition and Java Script can be used to handle 
ActiveX control events and to access ActiveX control methods and 
properties from within a Web page by referencing:
identity_event or
identity.method or
identity.property
where identity is the identity of the ActiveX control defined in the 
<OBJECT> tag, event is the name of the ActiveX control event to be 
handled, method is the name of the method to be accessed and property is 
the name of the property to be accessed.
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4.4 Microsoft ActiveX Control Pad
Microsoft ActiveX Control Pad is a tool that provides the ability to insert 
ActiveX controls easily into Web pages. The user is presented with a list of 
all of the ActiveX controls that are installed on the current machine. Once 
a particular ActiveX control is selected, the default properties for the 
control are displayed and the user is able to alter the appearance of the 
control by either direct manipulation of the control or by changing values in 
the properties table. Figure 4.4-1 shows how a command button control is 
inserted into a Web page using the ActiveX Control Pad application.
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JJQ File Edit View Tools Wiïdow ; Help
Disiai ul^l < I I I ¿jjI s[ jwj
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<HTML>
<HEAD>
<TITLE>Test Page<fnTLE>
</HEAD>
<BODY>
<OBJECT I D - TestButton" W IDTH=127 HEIGHT=32 
CLASSID="CLSID:D7053240-CE69-11CD-A777-00DD01 
<PARAM N A M E -'BackColor" VALUE="8453888"> 
<PARAM NAM E -  'C a pti o n' ' VALU E -  TE ST BUTTON") 
<PARAM NAM E-'Size" VALUE="3351 ;847"> 
<PARAM N A M E -'FontCharSet" VALUE="0">
<PAFIAM N A M E -'FontPitchAndFamily" VALUE="2"> 
<PAFIAM N A M E -'ParagraphAlign" VALUE-'3"> 
<PARAM N A M E -'FontWeight" VALUE="0"> 
</OBJECT>
</BODY>
</HTML>
Ü TEST BUT!
' ■ xj
ON I-
h i  Properties
. ....... ................... .
§1
¡Accelerator j * j  )
■f AutoSize 0 • False
1 BackColor iiOffOO • Unknown
BackS tyle •Opaque
|  Caption TEST BUTTON
■ CodeBase
Enabled ■1 - True
Font 3pt MS Sans Serif
ForeColor ¡0000012 -Button Text
Height 24
ID...................... ’estButton
Left 4.65 ...................
" Locked I • False
|  M ousel con None)
MousePointer )■ Default
, Picture None) ¡¡¡J
PicturePosition 7 - AboveCenter
; Tablndex
TabS top
..................
0 -False
: TakeFocusOnClicI 1 - T rue ù ’
Top.................. [4.65......... ........... ..........
Visible 1-1 - True __j
Width................ ¡95....................................
Wordwrap ¡0- False
r n i  nFor Help, press F1
F igu re 4.4-1 A ctiveX  Control P ad - Inserting Controls into a Web
Page
The button has been enlarged using direct manipulation. The “TEST 
BUTTON” caption has been added and the background colour has been 
changed from grey to green by altering the properties table. An advantage 
of the ActiveX Control Pad is that all of the changes made to the ActiveX 
control are able to be viewed immediately.
49
ActiveX Control Pad also provides a “Script Wizard” which simplifies the 
process of writing Visual Basic Script or Java Script code to handle events. 
The Script Wizard displays:
• all of the events associated with the current Web page (Window);
• all of the events associated with the ActiveX controls embedded in 
the current Web page; and
• all of the available actions that can be triggered by an event.
A user simply has to select the required combination of events and actions, 
and the Script Wizard generates the scripting code and writes it to the Web 
page. An example of using the ActiveX Control Pad Script Wizard is shown 
in Figure 4.4-2 and the final scripting code that is generated is shown in 
Figure 4.4-3.
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4.5 Java
Java, which is similar to C++, is a secure, object-oriented programming 
language that was developed by Sun Microsystems and first released in 
1995. Java programs are identified by a .java extension. When a Java 
program is compiled, the Java compiler outputs Java byte codes to a file 
with the same name as the Java program but with a .class extension. Java 
byte codes are instructions written to run on the Java Virtual Machine. 
The execution of a Java program requires a Java byte code interpreter for 
the current computer and operating system. The Java byte code interpreter 
emulates the Java Virtual Machine. The compilation and execution process 
of a Java program is shown diagrammatically in Figure 4.5-1 (Davis, 1996).
-► ----------------- ► Java Virtual Machine
.java files .class byte
code files
F igure 4.5-1 Com pilation and Execution  o f  a Java Program
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4.6 Java Socket Classes
To understand the Java Socket classes, a familiarity with the terminology 
and concepts of the OSI (Open Systems Interconnect) network reference 
model is required. The OSI network reference model identifies a hierarchy 
of seven layers where each layer has a functional role. Lower-level layers 
are used by higher-level layers in the process of transmitting messages 
(packets) from one Internet host to another (Sams.net Publishing, 1996). An 
Internet host is an individual machine on the network that is identified by 
at least one unique 32-bit Internet address known as an IP number. One or 
more communications protocols live at each layer of the OSI network 
reference model. A communications protocol defines a standard format for 
exchanging information between machines, regardless of the physical 
connection between them. The communications protocols at the 
Presentation, Session, Transport an Network layers of the OSI network 
reference model belong to the TCP/IP (Transmission Control 
Protocol/Internet Protocol) suite of protocols. Figure 4.6-1 (Quinn and 
Shute, 1996) shows a compound OSI network model illustrating the route 
that application data follows in its transmission from one Internet host to 
another. The communications protocols at each layer are also indicated.
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In ternet H ost A  In ternet H ost B  Protocols
Layer#
Network Network
F igure 4.6-1 O SIN etw ork M odel Illustrating A pplication  D ata
R oute
On the sending host, each layer passes the packet to the layer below, which 
adds its own addressing information and passes it down to the next layer. 
The packet containing the protocol information for all seven layers 
traverses the network until it reaches the destination host. At the 
receiving end, each layer strips off the addressing information that the 
sender added, interprets it and responds according to protocol. It then 
passes the remaining data up to the next layer.
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A socket is a communications endpoint (one end of the conversation), 
created in software, and equivalent to a computer’s network (hardware) 
interface. A socket allows a network application to “plug into” the network, 
not physically, but metaphorically (Quinn and Shute, 1996). In a 
client-server situation, the client initiates communications to the server as 
shown in Figure 4.6-2.
F igure 4.6-2 C lient In itiates Com m unications to the Server
Java’s networking facilities are contained in the java.net package. The 
Socket class, which is part of this package, provides a reliable, ordered 
stream connection (TCP/IP socket connection) for client applications. When 
a Socket is created, a connection is opened to the specified destination host 
and port number (Sams.net Publishing, 1996). The ServerSocket class, also 
part of the java.net package, provides a listening TCP connection for server 
applications. Table 4.6-1 illustrates the sequence of operations for allowing 
socket communications between client and server applications using the 
java.net package (Microsoft Corporation, 1995).
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Client Application Server Application
a) Construct a Socket object, passing 
parameters for the server 
(destination) host and port number.
a) Construct a ServerSocket object, 
passing a parameter for the port 
number to listen for connections on. 
This is the port number that the 
client application specifies.
b) Request connection to the server 
socket.
b) Listen for connection from the 
client socket.
Return a Socket object representing 
the connection. The ServerSocket is 
then free to listen for the next 
connection request.
c) Send and receive information to 
and from the server socket.
c) Receive and send information from 
and to the client socket.
d) At completion, close socket. d) At completion, close socket.
Table 4.6-1 Java Socket Communications Between Client and Server
4.7 Java Applet
‘An applet is a Java program that is designed to be executed by a [World 
Wide] Web browser’ (Davis, 1996). Only Web browsers equipped with a 
Java byte code interpreter (for example, Microsoft Internet Explorer 3.0 
and later, Netscape Navigator 2.0 and later and Sun HotJava) are able to 
execute Java applets.
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Java applets can be embedded in Web pages by using the HTML 
<APPLET> tag, which takes the following basic structure:
<APPLET C O D E B A S E = lo c a tio n  o f  c o d e  CODE ̂ filen am e, c la ss  T D =iden tity  
W T D T K = w id th  H E lG K Y = h e ig h t>
<PARAM  N A N iE = ”p a r a m e te r ” VALUE= ”a c c e p te d  v a lu e ” >
</APPLET>
Methods belonging to an applet can be accessed from within a Web page by 
referencing:
document, id e n tity  .m e th o d
where identity is the identity of the applet defined in the <APPLET> tag 
and method is the name of the method to be accessed.
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4.8 Microsoft Visual J++
Microsoft Visual J++, the tool displayed in Figure 4.8-1, provides Java 
programmers with a visual software development environment that aims to 
simplify the creation, compilation, testing and implementation of Java code.
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Figure 4.8-1 M icrosoft Visual J++
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4.9 Visual Basic Scripting Edition (VBScript)
Visual Basic Scripting Edition, otherwise known as VBScript, is the newest 
member of the Visual Basic family of programming languages. VBScript 
enables Web content creators to make their Web pages more interactive 
and automated. VBScript takes scripts embedded in Web pages and sends 
them to a compiler on the client side, which then compiles and runs the 
script.
VBScript can be embedded in Web pages by using the HTML <SCRIPT> 
tag. A block of VBScript code takes the following basic structure:
<SCRIPT LANGUAGE=”VBScript” >
<!—
V B S cr ip t c o d e  
- >
</SCRIPT>
The VBScript code is surrounded by comment tags (<!-- and —>) so that 
Web browsers that do not understand the <SCRIPT> tag will not attempt 
to interpret the code.
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4.10 Connectix QuickC am
The Connectix QuickCam is a digital camera that can be connected to the 
parallel port of a Personal Computer (PC) and, once the QuickPict software 
is installed, used to take snap-shot pictures of virtually any subject. The 
pictures are saved as JPEG (Joint Photographic Experts Group) file format 
with a .jpg extension. The “Auto Capture” facility of the QuickPict software 
enables the QuickCam to take pictures periodically without user 
intervention. The Auto Capture time period is adjustable by the user. The 
user can also specify whether a new file is created or the same file is 
overwritten each time a picture is taken. A preview of the QuickPict 
software running in Auto Capture mode is shown in Figure 4.10-1.
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Take Picture
S  QuickPict 320x240
File Settings Help
Full 1/2 1/4
ÜÉIMIMBS
QuickPic is in Auto Capture mode and is taking a 
new picture every 2 Seconds
; STOP 1
F igure 4.10-1 Q uickP ict Softw are R unning in Auto Capture Mode
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4.11 Microsoft Agent
A software agent is an application that operates on the user’s behalf. 
Microsoft Corporation (1997) describe ‘Microsoft Agent’ as a set of software 
services that supports the presentation of software agents as interactive, 
visual personalities within the Microsoft Windows interface. Interfaces of 
this nature are known as conversational interfaces or social interfaces 
because they utilise natural aspects of human dialogue and social 
interaction. The intention of these types of interfaces is to be more 
approachable and appealing to a wider variety of users. The World Wide 
Web, being a medium that attracts a vast array of users, is an excellent 
candidate for conversational interfaces.
Microsoft Agent provides an ActiveX control for the interactive agent. 
Therefore, the agent can be embedded in World Wide Web pages by using 
the HTML <OBJECT> tag, and have its events handled and its numerous 
methods and properties accessed through the use of Visual Basic Scripting 
Edition.
A Microsoft Agent agent, otherwise known as a character, can be 
customised by using the agent’s property sheet. The pages of relevance that 
constitute the property sheet are summarised in Table 4.11-1.
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Page Purpose
Character This page allows the user to change certain aspects of the character’s 
personality. The name of the character can be changed, the 
helpfulness of the character can be adjusted on a sliding scale (less to 
more), and the length of time in seconds until the character goes away 
after it has introduced itself can be altered.
Input This page allows the user to select input options for the character. For 
example, the character can be configured to listen to everything that is 
said or to only listen when a certain condition is met, such as holding 
down a particular keyboard key.
Voice This page allows the user to adjust the performance of the speech
Recognition recognition engine for the character. The response of the character to 
spoken commands can be adjusted on a sliding scale (less precisely to 
more precisely). The current speaker can be set to a default or 
customised to a specific user. Optional voice training is available to 
improve the response of the voice recognition engine for a given 
speaker. The training can be performed on phrases provided by 
Microsoft Agent or on specific phrases or words typed in by the user. 
The training consists of the phrase being written to the screen and the 
user saying the phrase clearly into the microphone. If there is any 
interference when the phrase is spoken, the system asks the user to 
repeat the phrase.
Output This page allows the user to adjust the output of the character. The 
character’s voice output is created from a text-to-speech synthesiser 
which can be customised by the user. For example, the user can select 
whether the voice should be male or female and what type of timbre 
and pitch the voice should have. The user can also adjust the 
speaking speed of the voice by using a sliding scale (slow to fast). As 
well as speech output, Microsoft Agent supports textual output in the 
form of cartoon-style word balloons. The Output page allows the user 
to specify whether output should be displayed in word balloons as an 
enhancement to the speech output.
Table 4.11-1 Microsoft Agent Property Sheet Pages
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As an example, the character page from the property sheet for the “Genie” 
character is shown in Figure 4.11-1.
F igure 4.11-1 C haracter Property Page
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CHAPTER 5
Design
In Chapter Two, a review of the literature identified several elements 
which experts in the field believe comprise a successful human-robot 
interface design. This chapter describes the design process that was 
followed and the design decisions that were made in designing the interface 
for this project, namely, the TeleRobo Interface. Careful consideration was 
given to the suggestions made by the experts during the design of the 
TeleRobo Interface, and many of the recommendations were incorporated 
into the final interface design.
5.1 Functional Requirements Specification
The first stage in designing an interface is to discuss the functional 
requirements for the system with the system owner and/or potential system 
users. When an agreement is reached, it is important to clearly document 
the required functionality of the system in the form of a “functional 
requirements specification”. Once the system is implemented, its actual 
functionality can be verified against the documented functional 
requirements specification. The following functional requirements were 
gathered from the system owner (Dr Leone Dunn) for the telerobotics 
project at the University of Wollongong.
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The system should, if possible:
• be generic enough to allow additional robots or machines to be 
added at a later date, with little or no modification to the 
appearance of the system;
• provide users with expedious, up-to-date, accurate information and 
expresses the information in a number of media;
• allow actions performed by the robots under the control of the 
system to be simulated before the actual actions are performed (this 
functionality will be employed in testing and training situations);
• be implemented as an intervention telerobotic system, that is, a 
system where the remote robot is given a degree of autonomy to 
perform various repetitious and monotonous tasks, with the 
operator being able to intervene when necessary;
• be intuitive so that users can start using the system with little 
direction, and must provide online help so that users can solicit 
further guidance about the system as required;
• initially, be suitable for use by the general public on the World Wide 
Web, but, in the longer term, be able to be set up as a dedicated 
system for use by trained operators involved in industrial 
applications and underground mining;
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• as implied by the previous point, initially, be suitable for access by 
multiple users, where control of the robot(s) is time shared, but, in 
the longer term, be set up with one dedicated operator in control 
and time sharing disabled;
• in the longer term, be suitable for viewing on a large screen display 
or be implemented using a touch screen.
5.2 Understanding User Characteristics
Initially, the TeleRobo Interface is required to be suitable for use by the 
general public on the World Wide Web. This implies that there is a vast 
array of potential users, each with their associated user characteristics, 
that need to be catered for by the system. Therefore, the rule of thumb that 
has been employed in the design of the TeleRobo Interface, has been to 
cater for average human capabilities and to take into account user 
characteristics that are shared by all users.
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All of the World Wide Web pages that comprise the telerobotic system have 
been designed so that they use consistent colours and have a uniform 
layout. This design decision caters for users’ perceptual characteristic of 
“similarity”. That is, when objects share a common visual property such as 
colour and orientation, the human eye and mind will see them as belonging 
together (Galitz, 1994). The choice of a storyboard interface means that the 
layout of the TeleRobo Interface incorporates vertical, horizontal and right 
angles in its design. This type of layout is the most visually pleasing and 
easiest to look at, satisfying users’ perceptual characteristic of “balance” 
(Galitz, 1994).
In order to cater for users’ memory characteristics, where for example, 
interference from the five sensory memories impedes the ability to recall 
information stored in long term memory, the telerobotic system has been 
designed to ensure that there are minimal distractions to divert the user’s 
attention from the current task being performed. For example, auditory 
information is only provided in situations where it is necessary to issue a 
warning to the user. There is no continual music or sound playing, as is the 
case with some World Wide Web interfaces.
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The memory characteristic that allows humans to easily recognise objects 
has been applied in the design of the TeleRobo Interface. For example, the 
buttons that constitute the storyboard have the appearance of “real” 
buttons that can be pressed. The intention of having buttons that appear 
real is so that users intuitively know that they need to press the buttons in 
order to use the interface. The button “metaphor” is particularly pertinent 
when the interface is deployed on a touch screen, which may be the case for 
the TeleRobo Interface in the longer term. The TeleRobo Interface has been 
designed with the touch screen concept in mind. Similarly, a picture of an 
envelope that looks like it is moving is used to represent the action of 
sending mail to an electronic mail address. The intention is that users will 
recognise the envelope, associate the picture with sending mail, and 
instinctively know that they can send mail by using the mouse to click on 
the envelope.
The text on the World Wide Web pages that describe the telerobotics 
project, and the text on the TeleRobo Interface itself has been designed with 
a font that is at least twelve point. This is to provide users, who possess 
average eyesight, the ability to read the computer screen without 
discomfort or difficulty.
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The storyboard interface is flexible in that it allows various visual objects to 
be displayed on the screen at once. However, in order to cater for the 
human vision characteristics that prevent users from attending to detail in 
two separate windows at the same time and from attending to a picture and 
a video image at once, the TeleRobo Interface has been designed so that 
users can select which objects they wish to see on the screen at any one 
time. It is a simple matter to add and remove objects as required.
Learning characteristics and the individual differences of users have been 
catered for in the design of the TeleRobo Interface in an attempt to 
minimise the time that it takes users to learn how to use the interface. As 
the interface is required to reside on the World Wide Web, ease of learning 
is particularly important. If users on the World Wide Web cannot learn to 
use the TeleRobo Interface quickly, they will rapidly lose interest and move 
to another Web site. The TeleRobo Interface attempts to enhance user 
learning by encouraging the active participation of users and by providing 
complete and timely feedback. The design consistency of the World Wide 
Web pages of the TeleRobo Interface mean that skills learnt in using one 
Web page can be applied in a similar situation on a different Web page. 
Additionally, once the basic skills required to operate the storyboard 
interface are attained, these can be extended to perform more complex 
tasks.
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5.3 Usability of the Interface
In order to provide a method for measuring the usability of the TeleRobo 
Interface, a usability specification was created as part of the design process. 
The usability specification table developed for the TeleRobo Interface is 
shown in Table 5.3-1.
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Usability
Attribute
Measuring Instrument Value to be Measured Worst
Acceptable
Level
Planned
Target
Level
Best
Possible
Level
Observed Results
Initial performance “Show Adept Video” task Length of time to successfully 
display the video output for 
the Adept robot on first trial
20 seconds 15 seconds 10 seconds
Initial performance “Remove Adept Video” task Number of errors on first trial 
to remove the video output for 
the Adept robot.
2 errors 1 error 0 errors
Learnability “Show Adept Video” task Length of time to successfully 
display the video output for 
the Adept robot after five 
trials
15 seconds 10 seconds 5 seconds
Long-term
performance
“Build Tower with Adept” 
task
Length of time to successfully 
have the Adept robot build a 
tower after seven days of 
using the system
20 seconds 15 seconds 10 seconds
Memorability Recall system commands 
after training
Percentage of commands 
accurately described seven 
days after training
80% 90% 95%
Table 5.3-1 Usability Specification  Table fo r  the TeleRobo In terface
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5.4 The Use of Colour
The way colour was used in the design of the TeleRobo Interface was based 
on findings of researchers who have extensively investigated the use of 
colour in human-computer environments. White foreground characters on 
a dark blue background have been employed for all of the World Wide Web 
pages that make up the telerobotic system. These complimentary, highly 
contrasting colours were chosen to ensure readability of the displays. Use 
of the same colour scheme for all of the Web pages was intended to link the 
pages in users’ minds. In order to prevent cluttering and confusion on the 
displays, only four different colours have been employed on a single screen 
and only six different colours have been employed throughout the entire 
telerobotic system.
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Techniques that employ changing colours have been utilised to highlight 
different activities performed on the TeleRobo Interface. For example, the 
interface has been designed so that when a list of choices in a pop-up menu 
is scrolled through, the current choice is highlighted in blue to distinguish 
it from the other possible choices. Similarly, the interface has been 
designed so that when a button on the storyboard is pressed, it changes 
from white to grey, and remains grey, to indicate to the user which options 
they have already selected. If the user changes their mind and wishes to 
“unselect” a button, they simply need to press the button again and its 
colour will change from grey to white.
Colours that are associated with the status or significance of the displayed 
information have been employed in the design of the TeleRobo Interface. 
For example, warning messages used by the interface have been designed 
to contain a yellow exclamation mark symbol as an alert to the user. 
Yellow is often associated with warning or caution. An example of a 
warning message is shown in Figure 5.4-1.
The VCLTa GE ywuh wllbe inpbiierAedin aiu.ue lehra
Visual Daiic
F igure 5.4-1 The Use o f  Yellow in a W arning M essage
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Despite the suggestions provided by human-computer interface design 
experts, it was decided that screen colours for the TeleRobo Interface would 
not be customisable. The reason for this decision was that the designer 
wanted to have some specific control over the appearance of the interface.
5.5 The Inclusion of Speech in the Interface
The graphical components of the TeleRobo Interface have been extended 
and improved by incorporating speech input, as well as speech and sound 
output into the design.
The interface has been designed so that users can either utilise the 
standard graphical pointing system, whereby they use a mouse to point and 
click on the various menu options, or, make use of a speech recognition 
module that allows users to impart verbal commands to the interface. The 
use of voice commands allows the user to give directions to the system, 
while keeping their hands on the keyboard and their eyes on the task being 
performed. Additionally, voice commands are particularly useful when a 
command must be issued quickly. For example, it only takes a split second 
to shout “stop” when a robot in the TeleRobo system is about to perform a 
dangerous action, however, it can take a few seconds for the user to move 
their hand to the mouse, navigate the mouse pointer to the appropriate 
“STOP” button, and click on it.
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The design of the TeleRobo Interface also incorporates the output of speech 
and sound in an attempt to increase the bandwidth of communication 
between the interface and users. A text-to-speech synthesiser module has 
been integrated into the design as a way to present information that 
compliments the visual display. In particular, the speech output has been 
designed as an alternative to written online help. If the user requests 
online help via the standard graphical pointing system, the TeleRobo 
Interface displays the help topic as writing in a pop-up dialogue box. 
However, if  the user requests online help via the speech input functionality, 
the TeleRobo Interface responds with verbal help provided by the system’s 
Microsoft Agent character, Robby the robot.
Sound output has been designed into the TeleRobo Interface as a way in 
which to attract the users’ attention. For example, pop-up warning 
messages are accompanied with an audible beep, prompting the user to 
respond immediately. Unlike some other World Wide Web applications, 
continuously playing sound, such as background music, has been avoided in 
the design of the TeleRobo Interface because the designer felt that this may 
distract users from the task of manipulating and monitoring the robots 
under the system’s control.
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5.6 O n lin e  H elp
The design of the online help system for the TeleRobo Interface has been 
included as a component of the overall design of the system and has been 
continuously reviewed at all stages of the design and development process. 
The help text has been carefully worded so that it is concise, simple and has 
a positive tone.
Online help has been designed to be invoked by selecting the “EXPLAIN” 
push button, followed by any other menu option or push button. This 
invocation of the online help causes a pop-up dialogue box to appear, 
similar to that shown in Figure 5.6-1.
F igu re 5.6-1 O nline H elp Pop-Up D ialogue B ox
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Alternatively, online help can be invoked by using the speech input 
functionality and saying “explain <object>” where <object> is a menu 
option or push button. This causes the system’s Microsoft Agent character, 
Robby the robot to appear and provide verbal help. The verbal help is 
accompanied by textual output in the form of cartoon-style word balloons as 
shown in Figure 5.6-2.
/------------------------------------- \
Welcome to the TeleRobo 
Interface
F igure 5.6-2 R obby the R obot
This context sensitive, online help explains what the selected control does, 
how to interact with it and what the outcomes of using the control will be. 
The interface has been designed so that concrete examples are provided as 
part of the help descriptions. In accordance with the experts’ suggestions, 
the online help has been designed so that it is simple to invoke and yet, it is 
also easy to return to the original screen. For example, the online help 
pop-up dialogue box can be removed by simply clicking on the “OK” button, 
and the system’s Microsoft Agent character disappears of its own accord 
after it has delivered a help message.
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5.7 Web Page Design
Access to the TeleRobo Interface is gained from the University of 
Wollongong’s Department of Information and Communications 
Technology’s telerobotic World Wide Web home page. Instead of having one 
very long Web page, the interface has been designed so that several Web 
pages are linked together through the use of hyperlink text and hyperlink 
images. There are a few introductory Web pages, which explain the 
telerobotic research project and how to manipulate the robots using the 
TeleRobo Interface’s electronic storyboard, and a separate Web page for the 
TeleRobo Interface. An overview of how the Web pages are linked together 
is shown in Figure 5.7-1.
F igu re 5.7-1 Web P age L in kage Overview
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As the Web pages that comprise the telerobotic system are related to each 
other, the Web pages have been designed with a consistent layout in mind. 
In this way, users will quickly become familiar with the appearance of the 
system. The features that are consistent for each Web page in the system 
are listed in Table 5.7-1.
Feature Description
Background colour Dark blue
Text colour White
Hyperlink before it is traversed Bright green
Hyperlink after it is traversed Light blue
Link to home page House image
Link to next page Next page image
Link to previous page Previous page image
Vertical zones Each Web page, excluding the 
TeleRobo Interface page, is divided 
into the following vertical zones 
(bold lettering), separated by the 
following dividers (italicised 
lettering):
• Identification
• Colourful swash
• Main Content
• White Horizontal Rule
• Reference
• White Horizontal Rule
• Navigation Controls
Table 5.7-1 Consistent Features o f the Web Pages
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A sample Web page created using the consistent features summarised in 
Table 5.7-1 is shown in Figure 5.7-2.
Global Telerobotics al lhe University of W olL . - Microsoft Internet Explorer
File Edit View Go Favorites Help
1 3
*  ^  o  0  O  (àa -
Back Forward Stop Refresh Home Search Favorites Print Font Mail
Address C:\DATA\Users\SUEMJNIMHESIS\Web\interfaceApplet\intro.htm
GLOBAL TELEROBOTICS
Links j
..n
W elcom e to the University o f  Wollongong's Department o f  Information and Communication 
Technnology's telerobotic site. For more information, please select one o f  the bullet points 
below:
& Description o f  the Telerobotic Project 
& Instructions on H ow  to Manipulate Our R obot 
C*-: Manipulate the R obot
4È È  Comments and queries to Dr. Leone Dunn 
Last modified by  Busan H arifiel on 09/06/97
Done m il A
F igure 5.7-2 Sam ple Web P age
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5.8 Electronic Storyboard
As discussed in Chapter 3, one of the aims for the project component of this 
thesis was to develop the TeleRobo Interface based on initial user 
contributions, and then iteratively improve the interface based on user 
feedback. It is for this reason that the storyboard prototyping methodology 
has been employed to develop the TeleRobo Interface electronic storyboard.
The first stage in designing the TeleRobo Interface was to determine the 
commands that ought to be available on the storyboard, and in what order 
they should appear. Early versions of the storyboard were hand drawn on 
paper and the outcomes of selecting various combinations of buttons on the 
storyboard were walked through with the system owner. One of the early 
prototypes for the TeleRobo Interface is shown in Figure 5.8-1.
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Figure 5.8-1 Early Prototype for the TeleRobo Interface
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The beauty of the storyboard prototyping methodology is that later versions 
of the prototype become the actual working system. This has been the case 
with the TeleRobo Interface. Once the paper based drawings had been 
implemented as a World Wide Web page, the interface was iteratively 
improved and buttons and menu items were adjusted as required. Some 
buttons and menu items were removed as they were found to be impractical 
to implement or unnecessary for the operation of the interface. Different 
components of the system’s functionality were added incrementally and 
were then tuned, based on user feedback. The final layout of the TeleRobo 
Interface is shown in Figure 5.8-2.
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The commands down the left and right-hand sides of the storyboard are
“verbs”, while the commands along the top and bottom of the storyboard are 
“nouns”. The “verbs” have been designed to be simple buttons, while the 
“nouns” have been designed to be buttons, which when clicked, pop-up a list 
of menu items. An explanation of the “verb” buttons that comprise the 
TeleRobo Interface are contained in Table 5.8-1.
Button Description
SHOW The show command enables selected items such as video and 
graphs to be displayed in the centre of the storyboard.
REMOVE The remove command enables selected visual items, that have 
been displayed with the show command, to be removed.
EXPLAIN The explain command enables online help to be brought up for 
any component of the interface.
CLEAR The clear command enables the removal of all visual items 
that have been displayed with the show command, and the 
clearance of all outstanding button presses.
SIMULATE The simulate command enables tasks to be simulated in the 
“Virtual World” before they are executed in the real world by 
robots under the control of the TeleRobo Interface.
STOP The stop command enables any task that is being performed to 
be stopped immediately. This command acts as a safety 
intervention system for the human operator.
GO The go command enables any stopped task to be started again.
QUIT The quit command returns the user to the previous World 
Wide Web page, namely the instructions page.
Table 5.8-1 "Verb" B uttons o f  the TeleR obo In terfa ce
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An explanation of the “noun” buttons and menu items that comprise the 
TeleRobo Interface are contained in Table 5.8-2.
Button/Menu Item Description
RESOURCES The resource command brings up a list of available
• Adept Robot resources. At this stage, the resources are all robots,
• Robuter Robot however, in the longer term, the system could be
extended to include other industrial automation
resources.
SIMPLE OBJECTS The simple objects command brings up a list of simple
• Object A objects that can be used by the robots under the
• Object B
• Object C
control of the TeleRobo Interface.
COMPLEX OBJECTS The complex objects command brings up a list of
• Tower complex objects that can be used by the robots under
the control of the TeleRobo Interface.
MULTIMEDIA The multimedia command brings up a list of
• Main Video multimedia items that are available to be displayed in
• Extra Video
• Virtual World
the centre of the storyboard.
GRAPHS
• Voltage Graph
The graphs command brings up a list of graphs that 
are available to be displayed on the centre of the
• Current Graph storyboard.
TASKS
• Calibrate
The tasks command brings up a list of tasks that can 
be performed by the robots under the control of the
• Default Position
• Stack
• Build
TeleRobo Interface.
Table 5.8-2 "Noun" Buttons and Menu Items o f  the TeleRobo
Interface
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The TeleRobo Interface has been designed so that it does not matter which 
order the commands are selected in. For example, selecting the “SHOW” 
command followed by the “RESOURCES - Adept Robot” command followed 
by the “MULTIMEDIA - Main Video” command will achieve exactly the 
same result as selecting the “RESOURCES - Adept Robot” command 
followed by the ““MULTIMEDIA - Main Video” command followed by the 
“SHOW” command. For that matter, any combination of these three 
commands will achieve the result shown in Figure 5.8-3.
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The final design of the TeleRobo Interface operates in such a way, that as 
soon as a valid command sequence is complete, the requested action is 
executed. It is for this reason that the “COMMIT” command was removed 
from the early storyboard prototype (Figure 5.8-1). This type of design also 
means that several actions can be executed together, requiring fewer 
commands than if each action was executed separately. For example, 
selecting the “RESOURCES - Adept Robot” command followed by the 
“MULTIMEDIA - Main Video” command followed by the “MULTIMEDIA - 
Extra Video” command followed by the “SHOW” command will bring up 
both video images together, achieving the result shown in Figure 5.8-4.
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5.9 Internet Communications
When a user of the TeleRobo Interface wants to manipulate a robot, the 
instructions must be transmitted from a functional unit known as the 
Protocol Client on the Operations Centre to a functional unit known as the 
Protocol Manager on the Work Centre. Using the ADEPT robot arm as an 
example, the communications path is shown by the blue dotted line in 
Figure 5.9-1.
F igu re 5.9-1 C om m unications - O perations Centre to Work Centre
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The designer of the Protocol Client (that is, the author of this thesis) and 
the designer of the Protocol Manager (Simon F\ Hartfiel) agreed that the 
format of the instructions to be transmitted between the Operations Centre 
and Work Centre should be as listed in Table 5.9-1. It was also agreed that 
an explicit request should be made to open the connection between the 
Protocol Client and Protocol Manager as well as to close the connection.
Instruction Description
Connection Request.OCHost, OPEN Open a connection between the 
Protocol Client and the Protocol 
Manager.
OCHost is the Operations Centre 
host name. This is required so that 
the Protocol Manager knows which 
Operations Centre sent the open 
connection request.
Connection Request:OCHost, CLOSE Close the connection between the 
Protocol Client and the Protocol 
Manager.
OCHost is the Operations Centre 
host name. This is required so that 
the Protocol Manager knows which 
Operations Centre sent the close 
connection request.
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Instruction Description
Task Request:OCHost, task, [pi, p2, p3] Submit a task request to the 
Protocol Manager. The Protocol
For example, Manager will then pass on the task
Task Request:Hornet, calibrate_adept request to the knowledge base that
would cause the ADEPT robot arm to be maps tasks to VAL II commands.
calibrated.
OCHost is the Operations Centre
Task Request:Hornet, stack, blA, blB host name. This is required so that
would cause the ADEPT robot arm to the Protocol Manager knows which
stack block A on block B. Operations Centre sent the task 
request.
Task is the name of the task to be 
executed.
pi, p2, p3 are parameters that relate 
to the task. A task can have a 
maximum of three parameters.
Table 5.9-1 Protocol Client - Protocol Manager Instruction Format
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CHAPTER 6
Integration and Implementation
The individual elements used in the design of the TeleRobo Interface are 
relatively uncomplicated as single entities and therefore, their separate 
operations may be easily understood. However, in order to create a usable, 
human-robot interface, the individual elements are required to be skilfully 
and creatively integrated. This chapter addresses the integration of the 
various elements that comprise the TeleRobo Interface and its 
implementation onto the World Wide Web.
6.1 World Wide Web Pages
The consistent features of the World Wide Web pages that comprise the 
telerobotic system are all created using the HyperText Markup Language. 
The background colour, text colour, hyperlink colour before it is traversed 
and hyperlink colour after it is traversed have been defined as components 
of the HTML <BODY> tag. Links to other pages have been defined using 
the HTML <A HREF> tag. Graphical images, such as the home page image 
and the colourful swash image, have been embedded in the Web pages 
using the HTML <IMG SRC> tag. The horizontal rules used in the Web 
pages have been created with the HTML <BR> tag.
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6.2 Electronic Storyboard
The majority of the components that comprise the TeleRobo Interface 
electronic storyboard are ActiveX controls. A description of use, sample 
picture and the methods, properties and events employed in the 
implementation of these controls are summarised in Table 6.2-1.
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Name Description o f  Use Sample Picture Methods Properties Events
Microsoft Forms 2.0 
Command Button
This control has been used for the 
buttons on the electronic storyboard. 
All buttons, other than the four corner 
buttons, have been enabled to be 
pressed.
SHOW
N/A BackColor
Defines the 
background colour 
of the button. 
Takes a numerical 
value that is 
equivalent to a 
particular colour.
ClickO
Triggered when 
the button is 
clicked with the 
mouse.
Microsoft IE30 Popup 
Menu Control
This control has been used for the 
pop-up menu items of the “noun” 
commands on the electronic storyboard.
:
Extra Video 
Virtual World
PopUpO
Causes the pop-up 
list to appear.
N/A Click(i)
Triggered when 
item “i” in the 
pop-up list is 
clicked with the 
mouse.
Microsoft HTML Layout 
Control
This control has been used to enhance 
the behaviour of the Microsoft ActiveX 
Image Control.
N/A N/A N/A N/A
Microsoft ActiveX Image 
Control 1.0
This control has been used to display 
the snap-shot images captured by the 
Connectix QuickCam cameras.
N/A N/A PicturePath
Defines the full 
pathname of the 
image to be 
displayed.
Visible
Defines whether or 
not the image is 
visible. Takes a 
value of either 
“true” or “false”.
N/A
Table 6.2-1 ActiveX Controls that Comprise the Electronic Storyboard
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Under normal circumstances, the Microsoft HTML Layout Control is used 
to provide exact, coordinate control over the layout of objects on a HTML 
page. For the implementation of the TeleRobo Interface, the Microsoft 
HTML Layout Control has been used to enhance the behaviour of the 
Microsoft ActiveX Image Control. For example, when the Microsoft ActiveX 
Image Control is directly embedded in a World Wide Web page, the 
“Visible” property is not accessible for update. On the other hand, when the 
ActiveX Image Control is placed within a Microsoft HTML Layout Control, 
the 'Visible” property is accessible for update. Each Microsoft HTML 
Layout Control definition is contained in a file with a .alx extension.
Each of the ActiveX controls have been embedded in the World Wide Web 
page through the use of the HTML <OBJECT> tag. In order to specify the 
location of each ActiveX control in the electronic storyboard, the HTML 
<TABLE> tag has been employed. The start of each row in the table 
structure is signified by an HTML <TR> tag and the end of each row is 
signified by an HTML </TR> tag. Each entry in the table structure has 
been enclosed in HTML <TD>, </TD> tags. For example, the “SHOW” 
command button has been entered into the table structure as follows:
<TD >
cO B JE C T  ID="ButtonShow" W IDTH=120 HEIGHT=70 
CLA SSID ="CLSID :D 7053240-CE69-11CD -A 777-00D D 01143C57"> 
</O BJECT>
</TD>
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Some of the ActiveX controls have been designed to use the space of more 
than one row or more than one column in the table structure. This has 
been achieved by using the “ROWSPAN” and “COLSPAN” parameters of 
the HTML <TD> tag. For example, the “Main Video” Microsoft ActiveX 
Image Control, which has been designed to use the space of four rows and 
two columns, has been entered into the table structure as follows:
<TD R O W SPA N =4 CO LSPA N =2>
<O BJECT ID = " picture l_alx" STY LE=”LEFT:0;TO P:0”>
CLASSID="CLSID: 812A E 312-8B 8E-11 CF-93C8-00AA00C08FDF"> 
</O BJECT>
</TD>
All of the ActiveX controls used in the TeleRobo Interface electronic 
storyboard have their events handled, and their properties and methods 
accessed via the Visual Basic Scripting Edition.
6.3 Video Feedback
In order to provide users with stereoscopic feedback on the ADEPT robot’s 
actions, two Connectix QuickC am cameras have been utilised in the 
telerobotic project. The QuickPict “Auto Capture” software has been 
configured so that every two seconds, each of the QuickC am cameras take a 
picture of the ADEPT robot from a different angle, and overwrite the JPEG 
file that was saved for each of the previous pictures.
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Vision from the first camera corresponds to the “Main Video” menu item, 
and vision from the second camera corresponds to the “Extra Video” menu 
item, both located under the “MULTIMEDIA” command button on the 
TeleRobo Interface electronic storyboard. When the storyboard is first 
loaded, the two Microsoft ActiveX Image Controls that hold the QuickCam 
snap-shot images for the “Main Video” and “Extra Video” have their 
‘V isible” property set to “false” and their “PicturePath” property set to 
equal the saved JPEG picture filename, from the first and second cameras 
respectively. Once a video option is selected to be shown, the ‘Visible” 
property is set to “true” and the latest saved image is displayed.
In order to refresh the “Main Video” and “Extra Video” images within the 
World Wide Web page, the VBScript “setTimeout” function has been 
utilised. This function evaluates an expression after a specified amount of 
time, expressed in milliseconds. In the TeleRobo Interface application, the 
“setTimeout” function has been configured to execute the “refresh” 
subroutine after two seconds. The “refresh” subroutine reassigns the 
“PicturePath” property of the “Main Video” and “Extra Video” Microsoft 
ActiveX Image Controls to be equal to the saved JPEG picture filename, 
from the first and second cameras respectively. This causes the Microsoft 
ActiveX Image Controls to reload their pictures, even though the location of 
their JPEG files has not changed.
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The “setTimeout” function’s timer only expires once. Therefore, to have the 
“refresh” subroutine called every two seconds, the following recursive logic 
has been employed:
flagTim outN eedsToB eSet = true
m a in  s u b ro u tin e  ( c a l le d  e v e r y  tim e  a  b u tto n  o r  m en u  item  is  c l ic k e d ) 
if flagTim outN eedsToBeSet = true
/* setup to execute the refresh subroutine after 2 seconds */ 
call setTim eout with param eters “refresh” and “2000” 
flagTim outN eedsToBeSet = false 
end if
... /* rem ainder of subroutine code */
“r e fre sh  ” s u b ro u tin e
reassign the “PicturePath” property of “M ain V ideo” and “Extra V ideo” to 
cause the M icrosoft ActiveX Image Controls to reload their pictures
flagTim outN eedsToBeSet = true
call main subroutine
An update frequency of two seconds provides users with enough visual 
feedback of the robot’s actions, without consuming the extremely large 
bandwidth that is required to produce real-time video.
97
6.4 Inclusion of the Microsoft Agent Character, Robby the Robot
The Microsoft Agent character, Robby the robot has been included in the 
TeleRobo Interface so that the interface is more approachable and 
appealing to users on the World Wide Web. Equipped with speech 
recognition facilities and a text-to-speech synthesiser engine, the Microsoft 
Agent character is also responsible for the TeleRobo Interface’s speech 
input and output capabilities.
The Microsoft Agent character’s ActiveX control has been embedded in the 
TeleRobo Interface World Wide Web page through the use of the HTML 
<OBJECT> tag. The Web page has been written in such a way that 
initialisation of the ActiveX control is performed when the Web page is first 
loaded into the Web browser. At this time, the browser’s “window” object 
triggers an “OnLoad” event. Therefore, the instant that the Web page loads 
has been captured by defining a VBScript subroutine named 
“window_OnLoad”.
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The “window_OnLoad” subroutine performs the following actions:
• loads the Robby the robot character into the Microsoft Agent 
ActiveX control from a Microsoft Agent character file (identified by 
a .acs extension);
• creates an object reference to the Robby the robot character;
• defines the commands that the Robby the robot character will 
respond to; and
• plays an introductory animation using the Robby the robot 
character.
Each command that Robby the robot responds to has been defined via the 
parameters described in Table 6.4-1.
Parameter Description
Name Identification of the command.
Caption The name that will appear in the Commands Window for this 
command.
Voice The words or phrase to be used by the speech engine tor 
recognising this command. The words or phrase supplied can 
include square bracket characters ([ ]) to indicate optional 
words, and vertical bar characters ( |) to indicate alternative 
strings. An ellipsis (...) can be used to make the speech 
recognition engine ignore the words spoken in this position m
the phrase.
Table 6.4-1 Defining Commands Responded to by Robby the Robot
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For example, the command to “explain show” has been defined using the 
following VBScript code:
Robby.Com m ands.A dd “Explain Show ”, “Explain Show”, “ ... (explainltell me 
aboutlhelp withlwhat doeslwhat is) [the] show [(buttonlcommand)] . . . ”
This VBScript code identifies the command as “Explain Show”, adds an
“Explain Show” option to the Commands Window, and instructs the speech
recognition engine to recognise the command from such phrases as “please
explain show”, “tell me about the show command” and “what does the show
button do”. Once a command is spoken, if it is clear enough for the speech
recognition engine to recognise, the Robby the robot character responds to
the command with the actions that it has been programmed to perform. If
a command is not clear enough for the speech recognition engine to discern,
Robby the robot asks the user to repeat the command.
The Robby the robot character has a variety of actions that can be accessed 
via the character’s methods. The key methods of the Robby the robot 
character that have been employed in the TeleRobo Interface are shown in 
Table 6.4-2.
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Method Parameters Description
Show N/A Robby the robot character appears through a door.
Play “animation” Robby the robot character performs the requested 
animation. There are over fifty animations 
available, including “Greet”, where Robby the 
robot waves; “Explain”, where Robby the robot 
extends his arms to the side; and “Pleased”, where 
Robby the robot straightens his body and smiles.
Speak “words” The text-to-speech synthesiser enables Robby the 
robot to say the requested words. The 
text-to-speech synthesiser alters its output based 
on the punctuation used in the words. For 
example, an exclamation mark at the end of a 
sentence makes Robby the robot raise his voice; a 
comma within a sentence makes Robby the robot 
pause slightly, before continuing.
MoveTo x , y Robby the robot character moves to the location 
specified by the x, y coordinates, expressed in 
pixels. The x coordinate indicates the left edge 
and the y coordinate indicates the top edge of the 
animation frame. If the Robby the robot character 
is visible when the MoveTo method is called, the 
animation that is shown is Robby flying to the 
new location with a rocket strapped to his back.
Hide N/A Robby the robot character disappears through a 
door.
Table 6.4-2 Methods Used for the Robby the Robot Character
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6.5 Internet Communications
Originally, Internet communications between the Protocol Client on the 
Operations Centre and the Protocol Manager on the Work Centre were 
implemented through the use of a Java applet embedded in the TeleRobo 
Interface World Wide Web page. The HTML used to embed the applet was 
as follows:
<A PPLET CO DE=interfaceApplet.class ID=interfaceApplet>
</A PPLET>
The CODEBASE element of the HTML <APPLET> tag was not required 
because the interface Applet, class byte code file was kept in the same 
directory as the HTML file. The WIDTH and HEIGHT elements of the 
HTML <APPLET> tag were not required because the applet was not a 
visual applet and therefore, did not require any display space on the World 
Wide Web page.
The applet was implemented as two Java classes, named protocolClient and 
interfaceApplet. The protocolClient class was responsible for performing 
the operations of a typical client application. These operations included 
constructing a socket object, passing parameters for the server host and 
port number; requesting a connection to the server socket; sending 
information to the server socket; and closing the socket on completion. The 
interfaceApplet class was simply an extension of the Java Applet class that 
made use of the protocolClient class’ methods.
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Testing of the World Wide Web page with the embedded interfaceApplet 
applet revealed that the intrinsic security of the Java Applet class meant 
that unless the Web page was launched from within Microsoft Visual J++, a 
security exception occurred when the socket object was instantiated. 
Therefore, during the integration phase of the project, it was decided that 
the Protocol Client should be converted into an ActiveX control, written in 
C++, using the Microsoft Visual C++ development environment. The 
creation of the Protocol Client ActiveX control was simplified because a 
proportion of the code was automatically generated by Microsoft Visual C++ 
when an “OLE Control Project” was selected as the project type to be built.
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The Protocol Client ActiveX control has been created with the property and 
methods shown in Table 6.5-1.
Property
Name Description
RemoteServerHostname Specifies the IP address of the Work Centre.
Method
Name Description
GetHostIDO Returns the IP address of the Operations Centre. 
This method is called when the Protocol Client 
ActiveX control is instantiated.
SendMsg(strRequestType, Creates a socket, connects to the socket (passing the
strCommand) value of the RemoteServerHostname property and a 
port number value of 8085), and sends a message to 
the Protocol Manager in the format 
strRequestType:LocalHostname, strCommand.
This method is called each time a message is 
required to be sent from the Protocol Client to the 
Protocol Manager.
For example, to send a message to open the 
connection between the Protocol Client and the 
Protocol Manager would require a call to 
SendMsg(“Connection Request”,’’Open”).
This would actually result in the message 
‘Connection Request:localHost, Open’ being sent.
Table 6.5-1 Protocol Client ActiveX Control Property and Methods
104
The Protocol Manager has been used to implement an equitable, time 
sharing system for manipulation of the ADEPT robot arm. Once a 
connection request has been sent by one user to open the connection 
between their Protocol Client and the Protocol Manager, no other users are 
allowed to open a connection. In this way, the first user has access to 
manipulate the robot and additional users only have display access. After a 
set time period, the original user’s control of the ADEPT robot arm is 
revoked and the robot becomes free for other users to make a connection 
request.
6.6 Integration and Implementation Issues
Several issues emerged during the integration of the TeleRobo Interface 
and its implementation onto the World Wide Web:
• Many of the World Wide Web tools and technologies used for the 
project were in pre-release version (Beta) and therefore, frequently 
contained bugs. This meant that the software would crash 
regularly, without explanation.
• There is a lack of documentation on the Web tools and technologies. 
Much of the information could only be obtained by “surfing the net”, 
which was time consuming and frequently, unrewarding.
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• The Web technologies are changing rapidly and therefore, it was 
difficult to keep abreast of the changes. Sometimes a great deal of 
time was spent in integrating a particular technology into the 
TeleRobo Interface, only to find that there was an easier and better 
way of achieving the same result with a more recently released 
technology, or a newer version of the technology.
• Most Web technologies are relatively new and therefore, there has 
been little work by suppliers to explicitly integrate them. All of the 
integration techniques employed to develop the TeleRobo Interface 
had to be gleaned from the limited Internet documentation.
• The ability to embed components in a World Wide Web HTML page 
is quite restrictive.
6.7 Integration and Implementation Conclusions
Developing a telerobotic system on the World Wide Web has meant that a 
thorough investigation of the available Web development tools and 
technologies has been required. Tools and technologies are becoming 
available and are improving so rapidly that it is difficult to keep up with 
the changes. Partly because of these changes and partly because of the 
newness of the technology, integrating all of the components of the system 
into a usable, single functioning entity is a non-trivial exercise.
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In general, however, the integration and implementation phase of the 
telerobotic project went smoothly. The final version of the integrated 
telerobotic system works well. Tasks are able to be successfully submitted 
from the TeleRobo Interface through the Protocol Client on the Operations 
Centre to the Protocol Manager on the Work Centre. The Protocol Manager 
is then able to transmit the VAL II commands to the Remote Centre, where 
they are finally executed by the ADEPT robot.
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CHAPTER 7
Summary, Conclusions and Future Directions
7.1 Summary
The thesis, Global Telerobotics: Interfacing on the World Wide Web, 
investigated the complex process required to design and implement a 
usable human-robot interface as part of a telerobotic system.
This process involved reviewing the literature in the area of human-robot 
interface design to evaluate the techniques used and recommended by the 
experts in the field, in order to determine which were relevant to the thesis. 
As a result of this review, the techniques adopted included the 
consideration of user characteristics throughout the design process, the 
application of usability metrics, the selective use of colour to produce an 
attractive and easy to read display, the inclusion of speech input and output 
to increase the amount of information that could be transmitted, the design 
of clear and concise online help, and the consistent layout of World Wide 
Web pages to encourage users’ learnability and familiarity with the system.
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In addition, the process involved gaining an understanding of the 
prototyping methodology and in particular, the storyboard prototyping 
technique. Further, it was necessary that the theoretical principles 
underlying each element used in the design and integration of the TeleRobo 
Interface was understood. The operation of each of these elements is 
outlined in Chapter 4.
The next phase in the process was to produce a design which combined the 
various individual elements in a usable manner. The design process 
involved the development of a functional requirements specification; taking 
account of the experience and recommendations, where appropriate, of 
experts in the area; the layout of Web pages and the electronic storyboard; 
and the defining of the Internet communications protocol to be used in the 
telerobotic project.
The final phase in the process involved a detailed account of the integration 
and implementation of the TeleRobo Interface, including its effectiveness 
and the emerging issues.
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7.2 Conclusions
The design and construction of an interactive human-robot interface, such 
as the TeleRobo Interface, is a complex and time consuming task. However, 
this thesis has demonstrated that it is possible to successfully design and 
implement a usable human-robot interface as part of a telerobotic system.
Although the TeleRobo Interface has been implemented successfully on the 
World Wide Web, the identified issues, for example, rapidly changing Web 
technologies and a paucity of integration experience by suppliers must be 
addressed in future implementations of this kind. For an actual, real-world 
application, such as underground mining or industrial operations, it is 
recommended that a dedicated telerobotic computer system be employed.
Despite the current climate of accountability and competing resource 
demands, the long term productivity benefits of implementing a usable 
human-robot interface must be considered by industry and other potential 
users.
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7.3 Future Directions
There are several enhancements that could be made to the design of the 
TeleRobo Interface. Time and other resource constraints prevented these 
from being included in this thesis.
The buttons on the TeleRobo Interface electronic storyboard are simply 
labelled with a word to describe their function. A possible extension could 
be to include a graphical icon on each button. For example, the STOP 
button could incorporate a picture of a stop sign. This would be instantly 
recognisable to users and therefore, would aid in making the interface more 
intuitive.
In this implementation, items to be displayed within the confines of the 
electronic storyboard have a set position in which they appear on the 
screen. The TeleRobo Interface could be enhanced so that users had the 
ability to customise their displays by using the mouse to drag items to a 
location of their choice. Items could be made translucent so that they could 
be overlayed, without blocking the user’s view of underlying items.
I l l
The TeleRobo Interface has been designed as an interface to reside on the 
World Wide Web and therefore, has taken into account the fact that the size 
of users’ screens cannot be guaranteed. In the future, if the telerobotic 
system is removed from the World Wide Web and is set up as a dedicated 
system for use by trained operators, the TeleRobo Interface could be ported 
to a large screen display, and/or could be altered slightly to accommodate 
touch screen or light pen input.
Due to time constraints, some of the functions displayed on the electronic 
storyboard have not been implemented. For example, it was discovered 
that the implementation of the SIMULATE functionality was complicated 
enough to be a project in itself. The use of the Virtual Reality Modeling 
Language (VRML) to create a virtual layout of the robot workspace was 
investigated, but not implemented in the final TeleRobo Interface due to 
resource constraints. The intention was to have a VRML version of the 
robot simulate the tasks to be performed by the actual robot. This, or a 
similar technique could be employed in a future release of the TeleRobo 
Interface.
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Appendix A  -  Software Installation
Table A. 1-1 summarises the TeleRobo Interface software that was installed 
on the World Wide Web server.
Software D escription
intro.htm HTML code for the Web page that introduces users to the 
telerobotic project.
project.htm HTML code for the Web page that describes the telerobotic 
project.
instruct.htm HTML code for the Web page that instructs users on how to 
manipulate the robots using the TeleRobo Interface.
storyboard.htm HTML code for the TeleRobo Interface Web page.
picture l.alx HTML Layout Control definition for the Main Video image 
on the TeleRobo Interface.
picture2.alx HTML Layout Control definition for the Extra Video image 
on the TeleRobo Interface.
Home.gif Home Page navigation control. When clicked on, this control 
returns users to the Home Page.
Nextpage.gif Next Page navigation control. When clicked on, this control 
takes users to the next page.
Prevpage.gif Prev Page navigation control. When clicked on, this control 
takes users to the previous page.
Rainbow.gif Colourful swash that appears on the introductory Web page, 
project description Web page and instructions Web page.
Redball.gif Red ball icon that appears on the introductory Web page, 
project description Web page and instructions Web page to 
indicate bullet points.
letter.gif Letter icon that signifies electronic mail.
Table A l - 1 TeleR obo In terfa ce  Softw are
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Table A. 1-2 summarises the software that was used to create the Protocol
Client ActiveX control.
Software Description
Prot_Client.cpp The main source file that contains code for DLL 
initialisation, termination and other bookkeeping. This 
code is automatically generated.
Prot_Client.def Contains information about the OLE Control DLL that 
must be provided to run with Microsoft Windows. This 
code is automatically generated.
Prot_Client.h The main include file for the OLE Control DLL. It 
includes other project-specific includes such as 
resource.h. This code is automatically generated.
Prot_Client.ico Icon for the Protocol Client control. This icon appears 
when the control is inserted into the Microsoft 32 bit 
Test Container.
Prot_Client. mak The Visual C++ project makefile for building the OLE 
Control.
Prod_Client.mdp Project definition for the Protocol Client OLE Control.
Prot_Client.rc Listing of the Microsoft Windows resources that the 
project uses. This file can be directly edited with the 
Visual C++ resource editor. This code is automatically 
generated.
Prot_ClientCtl.bmp Contains a bitmap that a container will use to represent 
the Cprot_ClientCtrl control when it appears on a tool 
palette. This bitmap is included by the main resource 
file Prot_Client.rc.
Pr o t_Client C tl. cpp Implementation of the CProt_ClientCtrl OLE control 
class.
Prot_ClientCtl.h Header file for the CProt_ClientCtrl OLE control class. 
This code is automatically generated.
Prot_ClientPpg.cpp Implementation of the CProt_ClientPropPage property
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Software Description
page class. This code is automatically generated.
Prot_ClientPpg.h Header file for the CProt_ClientPropPage property page 
class. This code is automatically generated.
ReadMe.txt Text document explaining all of the files in the Protocol 
Client project created by the OLE ControlWizard. This 
file is automatically generated.
resource.h Standard header file, which defines new resource IDs. 
The Visual C++ resource editor reads and updates this 
file.
ResourceDetails.cpp Implementation of the ResourceDetails class. This code 
is automatically generated.
ResourceDetails.h Header file for the ResourceDetails class. This code is 
automatically generated.
StdAfx.cpp Source file that includes the standard includes. This will 
build a precompiled header file named stdafx.pch and a 
precompiled types file named stdafx.obj. This code is 
automatically generated.
StdAfx.h Include file for standard system include files. This code 
is automatically generated.
T able A. 1-2 P ro toco l C lient A xtiveX  C ontrol Software
In order for the Protocol Client ActiveX control to operate, the 
Prot_Client.ocx OCX file was installed in the C:\WINDOWS\SYSTEM 
directory and the Microsoft 32 bit Test Container (tstcon32.exe) was used to
register the control.
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Appendix B -  Example of Usage
There are many actions that can be performed with this project’s telerobotic 
system. Appendix B describes the World Wide Web pages that comprise the 
user interface for the system, and relates selected examples of usage.
B .l Description of the Word Wide Web Pages
Access to the telerobotic system is gained through the introductory World 
Wide Web page, intro.htm, as shown in Figure B.l-1.
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By selecting the “Description of the Telerobotic Project” hyperlink option 
from the introductory Web page, the project description Web page, 
project.htm, is displayed. The top of the project description Web page is 
shown in Figure B.l-2. The scroll bar on the right-hand side of the screen 
can be used to move to the bottom of the Web page. The bottom of the 
project description Web page is shown in Figure B.l-3.
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menus and multimedia interaction is supported by the Browsers and they are standardised across many hardware platforms.
This research project in Industrial Automation is being carried out at the University of Wollongong, Australia. The motivation 
for this project is to tackle some of the issues of serniautonomous telerobotics where task level programming is involved - 
communication time delays and sensory feedback; changing and unknown environments; and the assignment and modification 
of tasks. In order to investigate global telerobotic principles, the human-robot interface will be made accessible across the 
Internet via the W orld Wide Web. Being a relatively new technology, die World Wide Web and its associated tools (HTML, 
VEML, Java etc.) provide further research challenges in the area of human-robot interface design.
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By selecting the “Instructions of How to Manipulate Our Robots” hyperlink 
option from the introductory Web page or the project description Web page, 
the instructions Web page, instruct.htm, is displayed. The instructions 
Web page is shown in Figure B.l-4.
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INSTRUCTIONS
The interface that is used to manipulate the robots is called the TeleRobo Interface. The TeleRobo Interface has been designed 
as an electronic storyboard. To use the storyboard, it is necessary to select combinations o f the command buttons located 
around the edge o f the screen.
The command buttons situated on the left and right hand sides o f the screen are "verbs" and only need to be clicked to be 
selected Try clicking on the example "verb" command button now. When the button is selected, it turns grey. When the button 
is deselected, it turns white.
The command buttons situated on the top and bottom sides o f the screen are "nouns" and when they are clicked, a pop-up 
menu appeal's from which a selection must be made. Try clicking on the example "noun" command button now.
Noun Button
Done
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The introductory Web page, project description Web page and instructions 
Web page have the same reference controls. Comments and queries can be 
electronically mailed to Dr. Leone Dunn by clicking on the Letter icon or by 
clicking on the hyperlink to her name. The author of the Web pages can 
also be contacted via electronic mail.
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The introductory Web page, project description Web page and instructions 
Web page also have the same navigation controls. Clicking on the house 
icon will return the user to the Home Page. Clicking on the Next Page or 
Prev Page icons will take the user to the next Web page or previous Web 
page respectively.
By selecting the “Manipulate the Robots” hyperlink option from the 
introductory Web page, the project description Web page or the instructions 
Web page, the TeleRobo Interface storyboard Web page, storyboard.htm, is 
displayed. The storyboard Web page is shown in Figure B.l-5.
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B.2 How to View Video Feedback
The following steps will allow the user to view the ADEPT robot’s video 
feedback:
1. Click on the RESOURCES command button. When the pop-up 
menu appears, click on the Adept Robot menu item.
2. Click on the MULTIMEDIA command button. When the pop-up 
menu appears, click on the Main Video menu item.
3. Click on the MULTIMEDIA command button. When the pop-up 
menu appears, click on the Extra Video menu item.
4. Click on the SHOW command botton.
These steps can be performed in a different order to achieve the same 
result. The outcome of the above steps is shown in Figure B.2-1. The video 
pictures will refresh every two seconds.
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B.3 How to Perform a Task - Stack Object A  on Object B
The following steps will allow the user to manipulate the ADEPT robot so 
that it performs a task - stack object A on object B:
1. Click on the RESOURCES command button. When the pop-up 
menu appears, click on the Adept Robot menu item.
2. Click on the TASKS command button. When the pop-up menu 
appears, click on the Stack menu item.
3. Click on the SIMPLE OBJECTS command button. When the 
pop-up menu appears, click on the Object A menu item.
4. Click on the SIMPLE OBJECTS command button. When the 
pop-up menu appears, click on the Object B menu item.
These steps can be performed in a different order to achieve the same 
result. The outcome of the above steps is shown in the suite of figures from 
Figure B.3-1 to Figure B.3-5.
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Appendix C -  Software Listings
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>
o f  I A C T  t e l e r o b o t i c  s i t e .
—  >
—  R E V I S I O N  H I S T O R Y —  >
- - —  >
- -  D a t e  
>
W h o  A c t i o n
- -  3 O - M a r c h - 1 9 9 7 S C H  C r e a t e d  m o d u l e —  >
- -  3 1 - A u g u s t - 1 9 9 7 S C H  A d d e d  e x t r a  c o m m e n t s  a n d  f o r m a t t i n g —  >
< !
< !
< H T M L >
< H E A D >
< T I T L E > G l o b a l  T e l e r o b o t i c s  a t  t h e  U n i v e r s i t y  o f  W o l l o n g o n g < / T I T L E >
< / H E A D >
< ! - -  B a c k g r o u n d  i s  d a r k  b l u e ,  T e x t  i s  w h i t e ,  L i n k  b e f o r e  t r a v e r s e  i s  b r i g h t  
g r e e n ,  L i n k  a f t e r  t r a v e r s e  i s  l i g h t  b l u e .  - - >
< B O D Y  B G C O L O R  =  " # 0 0 0 0 5 0 "  T E X T  =  " # F F F F F F " L I N K  =  " # 0 0 F F 0 0 "  V L I N K  =  " # 1 C F F F F  
A L I N K  =  " # F F 0 0 0 0 " >
< P >
< H l > G L O B A L  T E L E R O B O T I C S c / H l >
< P >
< C E N T E R > < I M G  S R C  =  " r a i n b o w . g i f " > < / C E N T E R >
< P >
W e l c o m e  t o  t h e  U n i v e r s i t y  o f  W o l l o n g o n g ' s  D e p a r t m e n t  o f  I n f o r m a t i o n  a n d  
C o m m u n i c a t i o n
T e c h n n o l o g y 1s  t e l e r o b o t i c  s i t e .  F o r  m o r e  i n f o r m a t i o n ,  p l e a s e  s e l e c t  o n e  o f  
t h e  b u l l e t  p o i n t s  b e l o w :
< P >
< D L >
c L I x I M G  S R C =  " r e d b a l  1 .  g i f " >  < A  H R E F  =  " p r o  j  e c t . h t m "  d e s c r i p t i o n  o f  t h e  
T e l e r o b o t i c  P r o j e c t < / A >
< B R >  _
< L I > < I M G  S R C = " r e d b a l l . g i f " >  < A  H R E F  = " i n s t r u c t . h t m " > I n s t r u c t i o n s  o n  H o w  t o  
M a n i p u l a t e  O u r  R o b o t s < / A >
< B R >  _
< L I > < I M G  S R C = " r e d b a l l . g i f " >  < A  H R E F  =  " s t o r y b o a r d . h t m " > M a n i p u l a t e  t h e  
R o b o t s < / A >
< / D L >
< P >
< H R >
< P >  . .
< A  H R E F  =  "m a i 1 t o : 1 . d u n n @ u o w . e d u . a u " > < IM G  S R C  =  " l e t t e r . g i f "  A L T  =  " E m a i l "
B O R D E R =0x/A >  C o m m e n t s  a n d  q u e r i e s  t o  < I > < A  H R E F  =
"m a i l t o : 1 . d u n n @ u o w . e d u . a u " > D r . L e o n e  D u n n < / A > < / I >
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< B R >
L a s t  m o d i f i e d  b y  < I > < A  H R E F  =  " m a i I t o  : h a r t f i e l . s u e . s c d b h p . c o m . a u " > S u s a n
H a r t f i e l < / A x / I >  o n  3 1 / 0 8 / 9 7
< H R >
< P > < A  H R E F  =  " i a c t h o m e . h t m l " x I M G  S R C  =  " h o m e . g i f "  A L T  =  " I A C T  H o m e p a g e "  
B O R D E R =  O x / A >
< A  H R E F  =  " p r o j e c t . h t m " x I M G  S R C  =  " N e x t p a g e . g i f "  A L T  =  " P r o j e c t  D e s c r i p t i o n  
P a g e "  B O R D E R = O x / A >
< A  H R E F  =  " i a c t h o m e . h t m l " > < I M G  S R C  =  " P r e v p a g e . g i f "  A L T  =  " I A C T  H o m e p a g e "  
B O R D E R S 0 > < / A >
< / B O D Y >
< / H T M L >
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—  >< ! -- < ! -- 
< ! -- 
<  ! —  
< ! -- 
< ! -- 
<  ! - -  
<  ! —  
<  ! —  
< ! -- 
< ! -- 
< ! -- 
< ! -- 
< ! -- 
< ! -- 
< ! --
M O D U L E
A U T H O R
D A T E
p r o j  e c t . h t m  
S u s a n  H a r t f i e l  
3 0 - M a r c h - 1 9 9 7
D E S C R I P T I O N  T h i s  p a g e  d e s c r i b e s  t h e  t e l e r o b o t i c  p r o j e c t
a t  t h e  U n i v e r s i t y  o f  W o l l o n g o n g ' s  
D e p a r t m e n t  o f  I A C T  t e l e r o b o t i c  s i t e .
R E V I S I O N  H I S T O R Y
D a t e  W h o  A c t i o n
3 0 - M a r c h - 1 9 9 7 S C H  C r e a t e d  m o d u l e
- - >
< ! - -  3 l - A u g u s t - 1 9 9 7  
<  ! - -
<  j ----------------------------------------------
S C H  A d d e d  e x t r a  c o m m e n t s  a n d  
f o r m a t t i n g
- - >  
- - >  
- - >  
—  >  
—  >  
—  >  
- - >  
- - >  
- - >
- - >
- - >
>
—  >
>
< H T M L >
< H E A D >
< T I T L E > T e l e r o b o t i c  P r o j e c t < / T I T L E >
</HEAD>
< ! - -  B a c k g r o u n d  i s  d a r k  b l u e ,  T e x t  i s  w h i t e ,  L i n k  b e f o r e  t r a v e r s e  i s  b r i g h t  
g r e e n ,  L i n k  a f t e r  t r a v e r s e  i s  l i g h t  b l u e .  - - >
< B O D Y  B G C O L O R  =  " # 0 0 0 0 5 0 "  T E X T  =  " # F F F F F F " L I N K  =  " # 0 0 F F 0 0 "  V L I N K  =  " # 1 C F F F F "  
A L I N K  =  " # F F 0  0  0  0 " >
< P >
< H l > T E L E R O B O T I C  P R O J E C T < / H l >
< P >
< C E N T E R > < I M G  S R C  =  " r a i n b o w . g i f " > < / C E N T E R >
< P >
T h e  c o n c e p t  o f  t a s k  l e v e l  i n t e r f a c e s  f o r  h u m a n - r o b o t  i n t e r a c t i o n  i s  n o t  n e w .  
M a n y  b o o k s  a n d  p a p e r s  h a v e  b e e n  w r i t t e n  o n  t h e  t o p i c  a n d  i t  w a s  t h o u g h t  t o  b e  
t h e  u l t i m a t e  g o a l  o f  o f f - l i n e  r o b o t  p r o g r a m m i n g .  H o w e v e r ,  t h e r e  h a s  b e e n  v e r y  
l i m i t e d  s u c c e s s  w i t h  t h e  i m p l e m e n t a t i o n  o f  s u c h  i n t e r f a c e s .  O n e  f a c t o r  
a t t r i b u t i n g  t o  t h i s  l a c k  o f  s u c c e s s  w a s  t h e  a b s e n c e  o f  a  s u i t a b l y  a c c e s s i b l e  
r e s e a r c h / d e v e l o p m e n t  e n v i r o n m e n t .
< P >
T h i s  p r o j e c t  a i m s  t o  d e v e l o p  a  t a s k  l e v e l  i n t e r f a c e  f o r  t h e  A D E P T  m a n i p u l a t o r  
r o b o t  w i t h i n  a  t e l e r o b o t i c  e n v i r o n m e n t  b y  i n t e g r a t i n g  t h e  c o n c e p t s  o f  W o r l d  
W i d e  W e b  i n t e r a c t i o n  w i t h  t a s k  l e v e l  r o b o t  p r o g r a m m i n g .  T h e  I n t e r n e t  ( W o r l d  
W i d e  W e b )  w a s  c h o s e n  a s  t h e  i n f o r m a t i o n  t r a n s p o r t  m e d i u m  b e c a u s e  i t  p r o v i d e s  
a n  i n e x p e n s i v e ,  e a s i l y  a c c e s s i b l e  g r a p h i c a l  e n v i r o n m e n t  i n  w h i c h  t o  p e r f o r m  
t e l e r o b o t i c  r e s e a r c h .  A d d i t i o n a l l y ,  W e b  B r o w s e r s  e l i m i n a t e  t h e  n e e d  t o  
d e v e l o p  t e l e r o b o t i c  c l i e n t s  f r o m  t h e  g r o u n d  u p  a s  t h e y  p r o v i d e  m a n y  o f  t h e  
u n d e r l y i n g  f a c i l i t i e s  r e q u i r e d  i n  a  h u m a n - c o m p u t e r  i n t e r f a c e .  F o r  e x a m p l e ,  
g r a p h i c s ,  m e n u s  a n d  m u l t i m e d i a  i n t e r a c t i o n  i s  s u p p o r t e d  b y  t h e  B r o w s e r s  a n d  
t h e y  a r e  s t a n d a r d i s e d  a c r o s s  m a n y  h a r d w a r e  p l a t f o r m s .
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T h i s  r e s e a r c h  p r o j e c t  i n  I n d u s t r i a l  A u t o m a t i o n  i s  b e i n g  c a r r i e d  o u t  a t  t h e  
U n i v e r s i t y  o f  W o l l o n g o n g ,  A u s t r a l i a .  T h e  m o t i v a t i o n  f o r  t h i s  p r o j e c t  i s  t o  
t a c k l e  s o m e  o f  t h e  i s s u e s  o f  s e m i a u t o n o m o u s  t e l e r o b o t i c s  w h e r e  t a s k  l e v e l  
p r o g r a m m i n g  i s  i n v o l v e d  -  c o m m u n i c a t i o n  t i m e  d e l a y s  a n d  s e n s o r y  f e e d b a c k ;  
c h a n g i n g  a n d  u n k n o w n  e n v i r o n m e n t s ;  a n d  t h e  a s s i g n m e n t  a n d  m o d i f i c a t i o n  o f  
t a s k s .  I n  o r d e r  t o  i n v e s t i g a t e  g l o b a l  t e l e r o b o t i c  p r i n c i p l e s ,  t h e  h u m a n - r o b o t  
i n t e r f a c e  w i l l  b e  m a d e  a c c e s s i b l e  a c r o s s  t h e  I n t e r n e t  v i a  t h e  W o r l d  W i d e  W e b .  
B e i n g  a  r e l a t i v e l y  n e w  t e c h n o l o g y ,  t h e  W o r l d  W i d e  W e b  a n d  i t s  a s s o c i a t e d  t o o l s  
( H T M L ,  V R M L ,  J a v a  e t c . )  p r o v i d e  f u r t h e r  r e s e a r c h  c h a l l e n g e s  i n  t h e  a r e a  o f  
h u m a n - r o b o t  i n t e r f a c e  d e s i g n .
< P >
< H 3 x l > N o w ,  l e a r n  h o w  t o  m a n i p u l a t e  o u r  r o b o t s  o r  g o  a h e a d  a n d  s t a r t  
m a n i p u l a t i n g  t h e m :  < / I x / H 3 >
< D L >
< L I > < I M G  S R C = " r e d b a l l . g i f " >  < A  H R E F  = " i n s t r u c t . h t m " i n s t r u c t i o n s  o n  H o w  t o  
M a n i p u l a t e  O u r  R o b o t S < / A >
< B R >
< L I > < I M G  S R C = " r e d b a l l . g i f " >  < A  H R E F  = " s t o r y b o a r d . h t m " > M a n i p u l a t e  t h e  
R o b o t s < / A >
< / D L >
< P >
< H R >
< P >
< A  H R E F  =  "m a i l t o : 1 . d u n n @ u o w . e d u . a u " x I M G  S R C  =  " l e t t e r . g i f "  A L T  =  " E m a i l "  
B O R D E R = O x / A >  C o m m e n t s  a n d  q u e r i e s  t o  < I x A  H R E F  =
"m a i l t o : 1 . d u n n @ u o w . e d u . a u " > D r . L e o n e  D u n n e / A x / I >
< B R >
L a s t  m o d i f i e d  b y  < I x A  H R E F  =  "m a i l t o : h a r t f i e l . s u e . s c @ b h p . c o m . a u " > S u s a n  
H a r t f i e l < / A x / I >  o n  3 1 / 0 8 / 9 7  
< H R >
< P > < A  H R E F  =  " i a c t h o m e . h t m l " x I M G  S R C  =  " h o m e . g i f "  A L T  =  " I A C T  H o m e p a g e "  
B O R D E R = O x / A >
< A  H R E F = " i n s t r u c t . h t m " x I M G  S R C = " n e x t p a g e . g i f " A L T = " I n s t r u c t i o n s  P a g e "  
B O R D E R = O x / A >
< A  H R E F = " i n t r o . h t m " x I M G  S R C = " p r e v p a g e . g i f " A L T = " I n t r o d u c t o r y  P a g e "
B O R D E R =  0  > < / A >
< / B O D Y >
< / H T M L >
<p>
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<  ! -----------------------------------------------------
<  ! — —  >
< !  —  M O D U L E i n t r o . h t m - - >
<  ! - - - - >
< ! —  A U T H O R S u s a n  H a r t f i e l - - >
<  ! — - - >
< ! —  D A T E 3 0 - M a r c h - 1 9 9 7 - - >
<  ! — - - >
< ! - -  D E S C R I P T I O N T h i s  p a g e  i s  p r o v i d e s  i n s t r u c t i o n s  o n  h o w —  >
<  ! - - t o  u s e  t h e  T e l e R o b o  I n t e r f a c e  t o —  >
<  ! - - m a n i p u l a t e  t h e  r o b o t s —  >
<  ! — —  >
< !  —  R E V I S I O N  H I S T O R Y —  >
<  ! - - - - >
< ! - -  D a t e  
—  >
<  i -
W h o  A c t i o n
< ! - -  3 0 - M a r c h - 1 9 9 7 S C H  C r e a t e d  m o d u l e - - >
< ! - -  3 1 - A u g u s t - 1 9 9 7 S C H  A d d e d  e x t r a  c o m m e n t s  a n d  f o r m a t t i n g —  >
<  I ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- >
< H T M L >
< H E A D >
< T I T L E > I n s t r u c t i o n s  o n  H o w  T o  U s e  t h e  T e l e R o b o  I n t e r f a c e < / T I T L E >
< / H E A D >
< B O D Y  B G C O L O R  =  " # 0 0 0 0 5 0 "  T E X T  =  " # F F F F F F " L I N K  =  " # 0 0 F F 0 0 "  V L I N K  =  " # 1 C F F F F " 
A L I N K  =  " # F F 0 0 0 0 " >
< P >
< H 1 > I N S T R U C T I O N S < / H i >
< P >
< C E N T E R > < I M G  S R C  =  " r a i n b o w . g i f " > < / C E N T E R >
< P >
T h e  i n t e r f a c e  t h a t  i s  u s e d  t o  m a n i p u l a t e  t h e  r o b o t s  i s  c a l l e d  t h e  T e l e R o b o  
I n t e r f a c e .  T h e  T e l e R o b o  I n t e r f a c e  h a s  b e e n  d e s i g n e d  a s  a n  e l e c t r o n i c  
s t o r y b o a r d .  T o  u s e  t h e  s t o r y b o a r d ,  i t  i s  n e c e s s a r y  t o  s e l e c t  c o m b i n a t i o n s  o f  
t h e  c o m m a n d  b u t t o n s  l o c a t e d  a r o u n d  t h e  e d g e  o f  t h e  s c r e e n .
< P >
T h e  c o m m a n d  b u t t o n s  s i t u a t e d  o n  t h e  l e f t  a n d  r i g h t  h a n d  s i d e s  o f  t h e  s c r e e n  
a r e  " v e r b s "  a n d  o n l y  n e e d  t o  b e  c l i c k e d  t o  b e  s e l e c t e d .  T r y  c l i c k i n g  o n  t h e  
e x a m p l e  " v e r b "  c o m m a n d  b u t t o n  n o w .  W h e n  t h e  b u t t o n  i s  s e l e c t e d ,  i t  t u r n s  g r e y .  
W h e n  t h e  b u t t o n  i s  d e s e l e c t e d ,  i t  t u r n s  w h i t e .
< C E N T E R >
c O B J E C T  I D = " B u t t o n V e r b " W I D T H = 1 2  0  H E I G H T = 7 0
C L A S S I D = " C L S I D : D 7  0 5 3  2 4 0 - C E 6 9 - 1 1 C D - A 7 7 7 - 0 0 D D 0 1 1 4 3 C 5 7 " >
< P A R A M  N A M E = " F o r e C o l o r " V A L U E = " 0 " >
< P A R A M  N A M E = " B a c k C o l o r "  V A L U E = " 1 6 7 7 7 2 1 5 " >
< P A R A M  N A M E = " C a p t i o n "  V A L U E = " V e r b  B u t t o n " >
< P A R A M  N A M E = " S i z e " V A L U E = " 2 4 6 9 ;  1 3 7 6  " >
< P A R A M  N A M E = " F o n t C h a r S e t "  V A L U E = " 0 " >
< P A R A M  N A M E = "F o n t P i t c h A n d F a m i l y " V A L U E = " 2 " >
< P A R A M  N A M E = " P a r a g r a p h A l i g n "  V A L U E = " 3 " >
< P A R A M  N A M E = " F o n t W e i g h t " V A L U E = " 0 " >
< / O B J E C T >
< / C E N T E R >
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T h e  c o m m a n d  b u t t o n s  s i t u a t e d  o n  t h e  t o p  a n d  b o t t o m  s i d e s  o f  t h e  s c r e e n  a r e  
" n o u n s "  a n d  w h e n  t h e y  a r e  c l i c k e d ,  a  p o p - u p  m e n u  a p p e a r s  f r o m  w h i c h  a  
s e l e c t i o n  m u s t  b e  m a d e .  T r y  c l i c k i n g  o n  t h e  e x a m p l e  " n o u n "  c o m m a n d  b u t t o n  
n o w .
<p>
< P >
< C E N T E R >
c O B J E C T  I D = " P m e n u N o u n s " W I D T H = 0  H E I G H T = 0
C L A S S I D = "C L S I D : 7  8 2 3 A 6 2 0 - 9 D D 9 - 1 1 C F - A 6 6 2 - 0 0 A A 0 0 C 0 6 6 D 2 " >  
< P A R A M  N A M E = " M e n u l t e m [ 0 ] "  V A L U E = " M e n u  I t e m  1 " >  
< P A R A M  N A M E = " M e n u l t e m [ 1 ] "  V A L U E = " M e n u  I t e m  2 " >  
< P A R A M  N A M E = " M e n u l t e m [ 2 ] "  V A L U E = " M e n u  I t e m  3 " >
< / O B J E C T >
< O B J E C T  I D = "B u t t o n N o u n " W I D T H = 1 2 0  H E I G H T = 7 0
C L A S S I D = " C L S I D : D 7  0 5 3  2 4 0 - C E 6 9 - 1 1 C D - A 7 7 7 - 0 0 D D 0 1 1 4 3 C 5 7  
< P A R A M  N A M E = " F o r e C o l o r " V A L U E = " 0 " >
< P A R A M  N A M E = "B a c k C o l o r " V A L U E = " 1 6 7 7 7 2 1 5 " >
< P A R A M  N A M E = " C a p t i o n "  V A L U E = " N o u n  B u t t o n " >  
< P A R A M  N A M E = " S i z e " V A L U E = " 2 4 6 9  ; 1 3 7 6 " >
< P A R A M  N A M E = " F o n t C h a r S e t " V A L U E = " 0 " >
< P A R A M  N A M E = "F o n t P i t c h A n d F a m i l y " V A L U E = " 2 " >  
< P A R A M  N A M E = " P a r a g r a p h A l i g n "  V A L U E = " 3 " >
< P A R A M  N A M E = " F o n t W e i g h t " V A L U E = " 0 " >
>
< / O B J E C T >
< / C E N T E R >
< P >
C o m b i n a t i o n s  o f  c o m m a n d  b u t t o n  s e l e c t i o n s  w i l l  a l l o w  y o u  t o  b r i n g  u p  g r a p h i c a l  
d i s p l a y s  a s  w e l l  a s  t o  m a n i p u l a t e  t h e  r o b o t s .  O n l i n e  H e l p  i s  a v a i l a b l e  b y  
c l i c k i n g  o n  t h e  E X P L A I N  c o m m a n d  b u t t o n  f o l l o w e d  b y  a n y  o t h e r  o b j e c t  o n  t h e  
s c r e e n .  A  M i c r o s o f t  A g e n t  h e l p e r  c a l l e d  R o b b y  t h e  R o b o t  i s  a l s o  a v a i l a b l e  t o  
o f f e r  a d v i c e .  Y o u ' l l  m e e t  R o b b y  w h e n  y o u  . . .
< P >
< D L >
c L I x I M G  S R C =  " r e d b a l l . g i f " >  < A  H R E F  = "  s t o r y b o a r d . h t m "  > M a n i p u l a t e  t h e  
R o b o t s < / A >
< / D L >
< H R >
< P >
< A  H R E F  =  " m a i l t o : 1 . d u n n @ u o w . e d u . a u " > < I M G  S R C  =  " l e t t e r . g i f "  A L T  =  " E m a i l "  
B O R D E R = O x / A >  C o m m e n t s  a n d  q u e r i e s  t o  < I > < A  H R E F  =
" m a i l t o : 1 . d u n n @ u o w . e d u . a u " > D r . L e o n e  D u n n < / A > < / I >
< B R >
L a s t  m o d i f i e d  b y  < I > < A  H R E F  =  " m a i l t o : h a r t f i e l . s u e . s c @ b h p . c o m . a u " > S u s a n  
H a r t f i e l < / A x / I >  o n  3 1 / 0 8 / 9 7  
< H R >
< P > < A  H R E F  =  " i a c t h o m e . h t m l " > < IM G  S R C  =  " h o m e . g i f "  A L T  =  " I A C T  H o m e p a g e "  
B O R D E R = O x / A >
< A  H R E F = "  s t o r y b o a r d ,  h t m "  x I M G  S R C = " n e x t p a g e . g i f " A L T = " S t o r y b o a r d  P a g e "
B O R D E R =  0  > < / A >
< A  H R E F = " p r o j e c t . h t m " > < I M G  S R C = " p r e v p a g e . g i f " A L T = " P r o j e c t  P a g e "  B O R D E R = 0 x / A >
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< S C R I P T  L A N G U A G E = " V B S c r i p t " >
<  ! —
D i m  f l a g V e r b B o t t o n P r e s s e d  
D i m  f l a g M e n u l S e l e c t e d  
D i m  f l a g M e n u 2 S e l e c t e d  
D i m  f l a g M e n u 3 S e l e c t e d
f l a g V e r b B u t t o n P r e s s e d  =  f a l s e  
f l a g N o u n B u t t o n P r e s s e d  =  f a l s e  
f l a g M e n u l S e l e c t e d  =  f a l s e  
f l a g M e n 2 S e l e c t e d  =  f a l s e  
f l a g M e n u 3 S e l e c t e d  =  f a l s e
S u b  B u t t o n V e r b _ C l i c k ( )
I f  f l a g V e r b B u t t o n P r e s s e d  =  t r u e  T h e n  
f l a g V e r b B u t t o n P r e s s e d  =  f a l s e  
B u t t o n V e r b . B a c k C o l o r  =  1 6 7 7 7 2 1 5
E l s e
f l a g V e r b B u t t o n P r e s s e d  =  t r u e  
B u t t o n V e r b . B a c k C o l o r  =  1 2 6 3 2 2 5 6  
E n d  I f
E n d  S u b
S u b  B u t t o n N o u n _ C l i c k ( )
P m e n u N o u n s . P o p U p ( )
E n d  S u b
S u b  P m e n u N o u n s _ C l i c k ( i t e m N u m b e r )
S e l e c t  C a s e  i t e m N u m b e r
C a s e  1
I f  f l a g M e n u l S e l e c t e d  =  t r u e  T h e n  
f l a g M e n u l S e l e c t e d  =  f a l s e
E l s e
f l a g M e n u l S e l e c t e d  =  t r u e  
E n d  I f
C a s e  2
I f  f l a g M e n u 2 S e l e c t e d  =  t r u e  T h e n  
f l a g M e n u 2 S e l e c t e d  =  f a l s e
E l s e
f l a g M e n u 2 S e l e c t e d  =  t r u e  
E n d  I f
C a s e  3
I f  f l a g M e n u 3 S e l e c t e d  =  t r u e  T h e n  
f l a g M e n u 3 S e l e c t e d  =  f a l s e
E l s e
f l a g M e n u 3 S e l e c t e d  =  t r u e  
E n d  I f
E n d  S e l e c t
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I f  f l a g M e n u l S e l e c t e d  =  t r u e  O r  f l a g M e n u 2 S e l e c t e d  =  t r u e  O r  
f l a g M e n u 3 S e l e c t e d  =  t r u e  T h e n
B u t t o n N o u n . B a c k C o l o r  =  1 2 6 3 2 2 5 6
E l s e
B u t t o n N o u n . B a c k C o l o r  =  1 6 7 7 7 2 1 5  
E n d  I f
E n d  S u b
< / S C R I P T >
< / B O D Y >
< / H T M L >
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<  1 ------
<  ! - - - - >
<  ! - - M O D U L E s t o r y b o a r d . h t m - - >
<  ! - - - - >
<  ! - -  
<  ! - -  
<  ! - -
A U T H O R S u s a n  H a r t f i e l - - >
D E S C R I P T I O N T h i s  i s  t h e  T e l e R o b o  I n t e r f a c e e l e c t r o n i c
- - >
- - >
<  ! - - s t o r y b o a r d W e b  p a g e . —  >
<  ! - - - - >
<  ! - -  
<  ! - -  
<  ! - -  
<  1
R E V I S I O N  H I S T O R Y - - >
D a t e W h o A c t i o n
- - >
- - >
<  ! - - 3 0 - M a r c h - 1 9 9 7 S C H C r e a t e d  m o d u l e
—  >
<  ! - - 3 1 - A u g u s t - 1 9 9 7 S C H A d d e d  e x t r a  c o m m e n t s a n d  f o r m a t t i n g - - >
<  ! - - O l - S e p t - 1 9 9 7 S C H A d d e d  " R o b b y "  M i c r o s o f t  A g e n t —  >
<  ! - - s o f t w a r e - - >
<  ! - - 1 5 - S e p t - 1 9 9 7 S C H T i d i e d  u p  c o m m e n t s —  >
<  ! - ­
1 .
- - >
< H T M L >
< H E A D >
< T I T L E > T e l e R o b o  I n t e r f a c e  -  M a n i p u l a t e  O u r  R o b o t s < / T I T L E >  
< / H E A D >
< ! - -  B a c k g r o u n d  i s  d a r k  b l u e ,  T e x t  i s  w h i t e ,  L i n k  b e f o r e  t r a v e r s e  i s  b r i g h t  
g r e e n ,  L i n k  a f t e r  t r a v e r s e  i s  l i g h t  b l u e .  - - >
< B O D Y  B G C O L O R = " # 0 0 0 0 5 0 "  T E X T = " # F F F F F F " L I N K  =  " # 0 0 F F 0 0 "  V L I N K  =  " # 1 C F F F F " 
A L I N K  =  " # F F 0 0 0 0 " >
< O B J E C T  I D = " P r o t _ C l i e n t " W I D T H = 0  H E I G H T = 0  
C L A S S I D = " C L S I D : E F 7 B F C 4 3 - 1 F 0 6 - 1 1 D 1 - B 0 5 9 - 9 4 8 6 0 1 C 1 0 6 2 7 " >
< P A R A M  N A M E = " _ V e r s i o n "  V A L U E = " 6 5 5 3 6 " >
< P A R A M  N A M E = " _ E x t e n t X "  V A L U E = " 7 0 6 " >
< P A R A M  N A M E = " _ E x t e n t Y "  V A L U E = " 8 4 7 " >
< P A R A M  N A M E = " _ S t o c k P r o p s "  V A L U E = " 0 " >
< / O B J E C T >
<  ! - ­
I n  o r d e r  t o  u s e  M i c r o s o f t  A g e n t ,  t h e  M i c r o s o f t  A g e n t  C o n t r o l  
O B J E C T  t a g  m u s t  b e  p l a c e d  o n  t h e  p a g e .  T h e  p r e s e n c e  o f  t h i s  
t a g  w i l l  c a u s e  t h e  c o n t r o l  t o  b e  a u t o m a t i c a l l y  d o w n l o a d e d  a n d  
i n s t a l l e d  i f  i t  i s  n o t  f o u n d  o n  t h e  c l i e n t  m a c h i n e  w h e n  t h e  
p a g e  i s  p r o c e s s e d .  I n  t h e  e x a m p l e  b e l o w ,  t h e  C O D E B A S E  
a t t r i b u t e  i s  o m i t t e d  s o  t h a t  t h e  c o n t r o l  w i l l  b e  d o w n l o a d e d  
f r o m  t h e  M i c r o s o f t  A c t i v e X  o b j e c t  s t o r e .
T h e  A g e n t  o b j e c t  w i l l  b e  r e f e r r e d  t o  i n  s c r i p t  u s i n g  t h e  n a m e  
a s s i g n e d  t o  i t  i n  t h e  I D  f i e l d  o f  t h e  O B J E C T  t a g  -  i n  t h i s  c a s e ,
"A g e n t C o n t r o l " .
—  >
< O B J E C T  I D = " A g e n t C o n t r o l " w i d t h = 0  h e i g h t = 0  
C L A S S I D = " C L S I D : F 5 B E 8 B D 2 - 7 D E 6 - 1 1 D 0 - 9 1 F E - 0 0 C 0 4 F D 7  0 1 A 5 "
C O D E B A S E = " h t t p : / / a c t i v e x . m i c r o s o f t . c o m / c o n t r o l s / a g e n t / m s a g e n t . e x e # V E R S I O N = l , 3 , 
0 , 0  " >
< / O B J E C T >
< ! -- .
I n  o r d e r  t o  u s e  T e x t - t o - S p e e c h  ( T T S )  o u t p u t ,  a  T T S  e n g i n e  c o m p a t i b l e  
w i t h  M i c r o s o f t  A g e n t  m u s t  b e  i n s t a l l e d  o n  t h e  c l i e n t ' s  m a c h i n e .
Y o u r  M i c r o s o f t  A g e n t  l i c e n s e  i n c l u d e s  a  l i c e n s e  t o  u s e  t h e  T r u V o i c e  
T T S  e n g i n e  f r o m  C e n t i g r a m  w i t h  M i c r o s o f t  A g e n t .  T h e  O B J E C T  t a g  
b e l o w  c a u s e s  t h e  T T S  e n g i n e  t o  b e  d o w n l o a d e d  a n d  i n s t a l l e d  i f  i t  i s  
n o t  f o u n d  o n  t h e  c l i e n t  m a c h i n e  w h e n  t h e  p a g e  i s  p r o c e s s e d .  T h e  
C O D E B A S E  a t r i b u t e  i s  o m i t t e d  s o  t h e  e n g i n e  w i l l  b e  d o w n l o a d e d  f r o m  t h e  
M i c r o s o f t  A c t i v e X  o b j e c t  s t o r e .
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c O B J E C T  I D = " T r u V o i c e "  w i d t h = 0  h e i g h t = 0  
C L A S S I D = " C L S I D : B 8 F 2  8 4 6 E - C E 3  6 - 1 1 D 0 - A C 8 3 - 0 0 C 0 4 F D 9 7 5 7 5 "
C O D E B A S E =  " h t t p  : /  / a c t i v e x . m i c r o s o f  t . c o m / c o n t r o l s / a g e n t / c g r a m .  e x e # V E R S I O N = l  3  0  
0 " >
< / O B J E C T >
< ! - -  S e t  t h e  s t o r y b o a r d  o u t  i n  a  t a b l e  s t r u c t u r e  - - >
< T A B L E  C E L L P A D D I N G = " 0 "  C E L L S P A C I N G = " 0 "  W I D T H = " 1 0 0 % "  B O R D E R = " 0 " >
< O B J E C T  I D = " P m e n u R e s o u r c e s "  W I D T H = 0  H E I G H T = 0  
C L A S S I D = "C L S I D : 7  8 2 3 A 6 2  0 - 9 D D 9 - 1 1 C F - A 6  6 2 - 0 0 A A 0 0 C 0 6 6 D 2 " >
< P A R A M  N A M E = " M e n u I t e m [ 0 ] " V A L U E = " A d e p t  R o b o t " >  
c P A R A M  N A M E = " M e n u l t e m [ 1 ] "  V A L U E = " R o b u t e r  R o b o t " >
< / O B J E C T >
< O B J E C T  I D = " P m e n u S i m p l e O b j  e c t s " W I D T H = 0  H E I G H T = 0  
C L A S S I D = "C L S I D : 7  8 2 3 A 6 2  0 - 9 D D 9 - 1 1 C F - A 6 6 2 - 0 0 A A 0 0 C 0 6 6 D 2 " >
< P A R A M  N A M E = " M e n u l t e m [ 0 ] "  V A L U E = " O b j e c t  A " >
< P A R A M  N A M E = " M e n u l t e m [ 1 ] "  V A L U E = "O b j e c t  B " >
< P A R A M  N A M E = " M e n u l t e m [ 2 ] "  V A L U E = " O b j e c t  C " >
< / O B J E C T >
c O B J E C T  I D = " P m e n u C o m p l e x O b j e c t s " W I D T H = 0  H E I G H T = 0  
C L A S S I D = " C L S I D : 7 8 2 3 A 6 2 0 - 9 D D 9 - 1 1 C F - A 6 6 2 - 0 0 A A 0 0 C 0 6 6 D 2 " >  
c P A R A M  N A M E = " M e n u l t e m [ 0 ] "  V A L U E = " T o w e r " >
< / O B J E C T >
c O B J E C T  I D = " P m e n u T a s k s " W I D T H = 0  H E I G H T = 0  
C L A S S I D = " C L S I D : 7  8 2 3 A 6 2  0 - 9 D D 9 - 1 1 C F - A 6 6 2 - 0 0 A A 0 0 C 0  6  6 D 2 " >  
c P A R A M  N A M E = " M e n u l t e m [ 0 ] "  V A L U E = " C a l i b r a t e " >
c P A R A M  N A M E = " M e n u l t e m [ 1 ] "  V A L U E = "D e f a u l t  P o s i t i o n " >  
c P A R A M  N A M E = " M e n u l t e m [ 2 ] "  V A L U E = " S t a c k " >  
c P A R A M  N A M E = " M e n u l t e m [ 3 ] "  V A L U E = " B u i l d " >  
c / O B J E C T >
c O B J E C T  I D = " P m e n u M u l t i M e d i a "  W I D T H = 0  H E I G H T = 0  
C L A S S I D = " C L S I D : 7  8 2  3 A 6  2  0 - 9 D D 9 - 1 1 C F - A 6  6 2 - 0  0 A A 0  0 C 0  6  6 D 2 " >  
c P A R A M  N A M E = " M e n u l t e m [ 0 ] "  V A L U E = " M a i n  V i d e o " >
C P A R A M  N A M E = " M e n u l t e m [ 1 ] "  V A L U E = " E x t r a  V i d e o " >
C P A R A M  N A M E = " M e n u l t e m [ 2 ] "  V A L U E = " V i r t u a l  W o r l d " >  
c / O B J E C T >
c O B J E C T  I D = " P m e n u G r a p h s " W I D T H = 0  H E I G H T = 0  
C L A S S I D = "C L S I D : 7  8 2  3 A 6 2  0 - 9 D D 9 - 1 1 C F - A 6 6 2 - 0 0 A A 0  0 C 0 6  6 D 2 " >  
c P A R A M  N A M E = " M e n u l t e m [ 0 ] "  V A L U E = " V o l t a g e " >  
c P A R A M  N A M E = " M e n u l t e m [ 1 ] "  V A L U E = "C u r r e n t " >  
c / O B J E C T >
c T R >
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<TD >
< O B J E C T  I D = "B u t t o n S p a c e l " W I D T H = 1 2 0  H E I G H T = 5 0  
C L A S S I D = " C L S I D : D 7 0 5 3 2 4 0 - C E 6 9 - 1 1 C D - A 7 7 7 - 0 0 D D 0 1 1 4 3 C 5 7 " >  
< P A R A M  N A M E = "B a c k C o l o r " V A L U E = " 1 6 7 7 7 2 1 5 " >
< P A R A M  N A M E = "V a r i o u s P r o p e r t y B i t s " V A L U E = " 3 1 " >  
< P A R A M  N A M E = " S i z e " V A L U E = " 2 4 6 9 ; 1 3 7 6 " >
< P A R A M  N A M E = " F o n t C h a r S e t " V A L U E = " 0 " >
< P A R A M  N A M E = " F o n t P i t c h A n d F a m i l y " V A L U E = " 2 " >
< P A R A M  N A M E = " P a r a g r a p h A l i g n "  V A L U E = " 3 " >
< P A R A M  N A M E = " F o n t W e i g h t " V A L U E = " 0 " >
< / O B J E C T >
< / T D >
< T D >
< O B J E C T  I D = " B u t t o n R e s o u r c e s " W I D T H = 1 7 0  H E I G H T = 5 0  
C L A S S I D = "C L S I D : D 7  0 5 3 2 4 0 - C E 6 9 - 1 1 C D - A 7 7 7 - 0 0 D D 0 1 1 4 3 C 5 7 " >  
< P A R A M  N A M E = "F o r e C o l o r " V A L U E = " 0 " >
< P A R A M  N A M E = " B a c k C o l o r "  V A L U E = " 1 6 7 7 7 2 1 5 " >
< P A R A M  N A M E = " C a p t i o n "  V A L U E = "R E S O U R C E S " >
< P A R A M  N A M E = " S i z e " V A L U E = " 2 4 6 9 ; 1 3 7 6 " >
< P A R A M  N A M E = " F o n t C h a r S e t "  V A L U E = " 0 " >
< P A R A M  N A M E = " F o n t P i t c h A n d F a m i l y " V A L U E = " 2 " >
< P A R A M  N A M E = " P a r a g r a p h A l i g n " V A L U E = " 3 " >
< P A R A M  N A M E = " F o n t W e i g h t " V A L U E = " 0 " >
< / O B J E C T >
<  /  T D >
< T D >
< O B J E C T  I D = " B u t t o n S i m p l e O b j e c t s " W I D T H = 1 7 0  H E I G H T = 5 0  
C L A S S I D = "C L S I D : D 7  0 5 3  2 4 0 - C E 6 9 - 1 1 C D - A 7 7 7 - 0 0 D D 0 1 1 4 3 C 5 7 " >  
< P A R A M  N A M E = "F o r e C o l o r " V A L U E = " 0 " >
< P A R A M  N A M E = " B a c k C o l o r "  V A L U E = " 1 6 7 7 7 2 1 5 " >
< P A R A M  N A M E = " C a p t i o n "  V A L U E = " S I M P L E  O B J E C T S " >  
< P A R A M  N A M E = " S i z e " V A L U E = " 2 4 6 9 ; 1 3 7 6 " >
< P A R A M  N A M E = " F o n t C h a r S e t "  V A L U E = " 0 " >
< P A R A M  N A M E = " F o n t P i t c h A n d F a m i l y " V A L U E = " 2 " >
< P A R A M  N A M E = " P a r a g r a p h A l i g n "  V A L U E = " 3 " >
< P A R A M  N A M E = " F o n t W e i g h t "  V A L U E = " 0 " >
< / O B J E C T >
< / T D >
< T D >
< O B J E C T  I D = " B u t t o n C o m p l e x O b j e c t s " W I D T H = 1 7 0  H E I G H T = 5 0  
C L A S S I D = " C L S I D : D 7  0 5 3  2 4 0 - C E 6 9 - 1 1 C D - A 7 7 7 - 0 0 D D 0 1 1 4 3 C 5 7 " >  
< P A R A M  N A M E = " F o r e C o l o r "  V A L U E = " 0 " >
< P A R A M  N A M E = " B a c k C o l o r "  V A L U E = " 1 6 7 7 7 2 1 5 " >
< P A R A M  N A M E = " C a p t i o n "  V A L U E = "C O M P L E X  O B J E C T S " >  
< P A R A M  N A M E = " S i z e " V A L U E = " 2 4 6 9 ; 1 3 7 6 " >
< P A R A M  N A M E = " F o n t C h a r S e t "  V A L U E = " 0 " >
< P A R A M  N A M E = " F o n t P i t c h A n d F a m i l y "  V A L U E = " 2 " >
< P A R A M  N A M E = " P a r a g r a p h A l i g n "  V A L U E = " 3 " >
< P A R A M  N A M E = " F o n t W e i g h t "  V A L U E = " 0 " >
< / O B J E C T >
< / T D >
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<TD >
< O B J E C T  I D = " B u t t o n S p a c e 2 " W I D T H = 1 2 0  H E I G H T = 5 0  
C L A S S I D = " C L S I D : D 7  0 5 3  2 4 0 - C E 6  9 - 1 1 C D - A 7 7 7 - 0 0 D D 0 1 1 4 3 C 5 7 " >  
< P A R A M  N A M E = " B a c k C o l o r " V A L U E = " 1 6 7 7 7 2 1 5 " >
< P A R A M  N A M E = " V a r i o u s P r o p e r t y B i t s " V A L U E = " 3 1 " >  
< P A R A M  N A M E = " S i z e " V A L U E = " 2 4 6 9 ; 1 3 7 6 " >
< P A R A M  N A M E = "F o n t C h a r S e t " V A L U E = " 0 " >
< P A R A M  N A M E = " F o n t P i t c h A n d F a m i l y " V A L U E = " 2 " >
< P A R A M  N A M E = " P a r a g r a p h A l i g n "  V A L U E = " 3 " >
< P A R A M  N A M E = " F o n t W e i g h t " V A L U E = " 0 " >
< / O B J E C T >
< / T D >
< / T R >
< T R >
< T D >
< O B J E C T  I D = " B u t t o n S h o w " W I D T H = 1 2 0  H E I G H T = 7 0  
C L A S S I D = "C L S I D : D 7  0 5 3 2  4 0 - C E 6 9 - 1 1 C D - A 7 7 7 - 0 0 D D 0 1 1 4 3 C 5 7 " >  
< P A R A M  N A M E = "F o r e C o l o r " V A L U E = " 0 " >
< P A R A M  N A M E = " B a c k C o l o r "  V A L U E = " 1 6 7 7 7 2 1 5 " >
< P A R A M  N A M E = " C a p t i o n "  V A L U E = " S H O W " >
< P A R A M  N A M E = " S i z e " V A L U E = " 2 4 6 9 ; 1 3 7 6 " >
< P A R A M  N A M E = " F o n t C h a r S e t "  V A L U E = " 0 " >
< P A R A M  N A M E = " F o n t P i t c h A n d F a m i l y " V A L U E = " 2 " >
< P A R A M  N A M E = " P a r a g r a p h A l i g n "  V A L U E = " 3 " >
< P A R A M  N A M E = " F o n t W e i g h t "  V A L U E = " 0 " >
< / O B J E C T >
< / T D >
< T D  R O W S P A N = 4  C O L S P A N = 2 >
< O B J E C T  C L A S S I D = " C L S I D : 8 1 2 A E 3 1 2 - 8 B 8 E - 1 1 C F - 9 3 C 8 - 0 0 A A 0 0 C 0 8 F D F  
I D = "p i c t u r e l _ a l x " S T Y L E = "L E F T : 0 ; T O P : 0 " >
< P A R A M  N A M E = "A L X P A T H " R E F  V A L U E = " p i c t u r e l . a l x " >
< / O B J E C T >
< / T D >
< T D  R O W S P A N = 2 >
< O B J E C T  C L A S S I D = " C L S I D : 8 1 2 A E 3 1 2 - 8 B 8 E - 1 1 C F - 9 3 C 8 - 0 0 A A 0 0 C 0 8 F D F  
I D = "p i c t u r e 2 _ a l x " S T Y L E = "L E F T : 0 ; T O P : 0 " >
< P A R A M  N A M E = " A L X P A T H "  R E F  V A L U E = "p i c t u r e 2 . a l x " >
< / O B J E C T >
<  /  T D >
< T D >
< O B J E C T  I D = " B u t t o n S i m u l a t e " W I D T H = 1 2  0  H E I G H T = 7 0  
C L A S S I D = "C L S I D : D 7  0 5 3  2 4 0 - C E 6 9 - 1 1 C D - A 7 7 7 - 0 0 D D 0 1 1 4 3 C 5 7 " >  
< P A R A M  N A M E = "F o r e C o l o r " V A L U E = " 0 " >
B a c k C o l o r "  V A L U E = " 1 6 7 7 7 2 1 5 " >
C a p t i o n "  V A L U E = " S I M U L A T E " >
S i z e "  V A L U E = " 2 4 6 9 ; 1 3 7 6 " >
F o n t C h a r S e t "  V A L U E = " 0 " >
F o n t P i t c h A n d F a m i l y " V A L U E = " 2 " >  
P a r a g r a p h A l i g n "  V A L U E = " 3 " >
F o n t W e i g h t "  V A L U E = " 0 " >
< P A R A M  N A M E =  
< P A R A M  N A M E =  
< P A R A M  N A M E =  
< P A R A M  N A M E =  
< P A R A M  N A M E =  
< P A R A M  N A M E =  
< P A R A M  N A M E =  
< / O B J E C T >
< / T D >
<  /  T R >
< T R >
< T D >
< O B J E C T  I D = " B u t t o n R e m o v e "  W I D T H = 1 2  0  H E I G H T = 7  0 
C L A S S I D = " C L S I D : D 7 0 5 3 2 4 0 - C E 6 9 - 1 1 C D - A 7 7 7 - 0 0 D D 0 1 1 4 3 C 5 7 " >  
< P A R A M  N A M E = " F o r e C o l o r "  V A L U E = " 0 " >
<PARAM NAME=" B a c k C o l o r " VALUE=" 1 6 7 7 7 2 1 5 " >
< P A R A M  N A M E = " C a p t i o n "  V A L U E = " R E M O V E " >
< P A R A M  N A M E = " S i z e " V A L U E = " 2 4 6 9 ; 1 3 7 6 " >
< P A R A M  N A M E="FontC harSet" V A L U E = " 0 " >
<PARAM NAME=" F o n t P i t c h A n d F a m i l y "  V A L U E = " 2 " >
< P A R A M  N A M E = " P a r a g r a p h A l i g n "  V A L U E = " 3 " >
< P A R A M  N A M E = " F o n t W e i g h t "  V A L U E = " 0 " >
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< / O B J E C T >
< / T D >
< T D >
< O B J E C T  I D = " B u t t o n S t o p " W I D T H = 1 2 0  H E I G H T = 7 0  
C L A S S I D = " C L S I D : D 7  0 5 3  2 4 0 - C E 6 9 - 1 1 C D - A 7 7 7 - 0 0 D D 0 1 1 4 3 C 5 7 " >  
< P A R A M  N A M E = " F o r e C o l o r " V A L U E = " 0 " >
< P A R A M  N A M E = " B a c k C o l o r " V A L U E = " 1 6 7 7 7 2 1 5 " >
< P A R A M  N A M E = " C a p t i o n "  V A L U E = " S T O P " >
< P A R A M  N A M E = " S i z e " V A L U E = " 2 4 6 9 ; 1 3 7 6 " >
< P A R A M  N A M E = " F o n t C h a r S e t " V A L U E = " 0 " >
< P A R A M  N A M E = " F o n t P i t c h A n d F a m i l y " V A L U E = " 2 " >
< P A R A M  N A M E = " P a r a g r a p h A l i g n "  V A L U E = " 3 " >
< P A R A M  N A M E = "F o n t W e i g h t " V A L U E = " 0 " >
< / O B J E C T >
< / T D >
< / T R >
< T R >
< T D >
< O B J E C T  I D = "B u t t o n E x p l a i n "  W I D T H = 1 2 0  H E I G H T = 7 0  
C L A S S I D = " C L S I D : D 7 0 5 3 2 4 0 - C E 6 9 - 1 1 C D - A 7 7 7 - 0 0 D D 0 1 1 4 3 C 5 7 " >  
< P A R A M  N A M E = " F o r e C o l o r "  V A L U E = " 0 " >
< P A R A M  N A M E = " B a c k C o l o r "  V A L U E = " 1 6 7 7 7 2 1 5 " >
< P A R A M  N A M E = " C a p t i o n "  V A L U E = " E X P L A I N " >
< P A R A M  N A M E = " S i z e " V A L U E = " 2 4 6 9 ; 1 3 7 6 " >
< P A R A M  N A M E = " F o n t C h a r S e t "  V A L U E = " 0 " >
< P A R A M  N A M E = " F o n t P i t c h A n d F a m i l y "  V A L U E = " 2 " >
< P A R A M  N A M E = " P a r a g r a p h A l i g n "  V A L U E = " 3 " >
< P A R A M  N A M E = " F o n t W e i g h t "  V A L U E = " 0 " >
< / O B J E C T >
< / T D >
< T D >
< / T D >
< T D >
< O B J E C T  I D = " B u t t o n G o " W I D T H = 1 2  0  H E I G H T = 7 0  
C L A S S I D = "C L S I D : D 7  0 5 3  2 4 0 - C E 6 9 - 1 1 C D - A 7 7 7 - 0 0 D D 0 1 1 4 3 C 5 7 " >  
< P A R A M  N A M E = " F o r e C o l o r "  V A L U E = " 0 " >
< P A R A M  N A M E = "B a c k C o l o r " V A L U E = " 1 6 7 7 7 2 1 5 " >
< P A R A M  N A M E = " C a p t i o n "  V A L U E = " G O " >
< P A R A M  N A M E = " S i z e " V A L U E = " 2 4 6 9 ; 1 3 7 6 " >
< P A R A M  N A M E = " F o n t C h a r S e t "  V A L U E = " 0 " >
< P A R A M  N A M E = " F o n t P i t c h A n d F a m i l y "  V A L U E = " 2 " >
< P A R A M  N A M E = " P a r a g r a p h A l i g n "  V A L U E = " 3 " >
< P A R A M  N A M E = " F o n t W e i g h t " V A L U E = " 0 " >
< / O B J E C T >
< / T D >
< / T R >
< T R >
< T D >
c O B J E C T  I D = " B u t t o n C l e a r " W I D T H = 1 2  0  H E I G H T = 7 0  
C L A S S I D = "C L S I D : D 7  0 5 3  2 4 0 - C E 6 9 - 1 1 C D - A 7 7 7 - 0 0 D D 0 1 1 4 3 C 5 7 " >  
< P A R A M  N A M E = " F o r e C o l o r " V A L U E = " 0 " >
< P A R A M  N A M E = " B a c k C o l o r "  V A L U E = " 1 6 7 7 7 2 1 5 " >
< P A R A M  N A M E = " C a p t i o n "  V A L U E = " C L E A R " >
< P A R A M  N A M E = " S i z e " V A L U E = " 2 4 6 9 ; 1 3 7 6 " >
< P A R A M  N A M E = " F o n t C h a r S e t "  V A L U E = " 0 " >
< P A R A M  NAME=" F o n t P i t c h A n d F a m i l y " V A L U E = " 2 " >
< P A R A M  N A M E = " P a r a g r a p h A l i g n "  V A L U E = " 3 " >
< P A R A M  N A M E = " F o n t W e i g h t "  V A L U E = " 0 " >
< / O B J E C T >
< / T D >
< T D >
< / T D >
< T D >
< O B J E C T  I D = " B u t t o n Q u i t " W I D T H = 1 2 0  H E I G H T - 7 0
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C L A S S I D = "C L S I D :
< P A R A M N A M E =
< P A R A M N A M E =
< P A R A M N A M E =
< P A R A M N A M E =
< P A R A M N A M E =
< P A R A M N A M E =
< P A R A M N A M E =
< P A R A M N A M E =
D 7 0 5 3 2 4 0 - C E 6 9 - 1 1 C D - A 7 7 7 - 0 0 D D 0 1 1 4 3 C 5 7 " >  
" F o r e C o l o r "  V A L U E = " 0 " >
" B a c k C o l o r " V A L U E = " 1 6 7 7 7 2 1 5 " >
" C a p t i o n "  V A L U E = " Q U I T " >
" S i z e "  V A L U E = " 2 4 6 9 ;  1 3 7 6 " >
" F o n t C h a r S e t " V A L U E = " 0 " >
" F o n t P i t c h A n d F a m i l y " V A L U E = " 2 " >
" P a r a g r a p h A l i g n "  V A L U E = " 3 " >  
" F o n t W e i g h t "  V A L U E = " 0 " >
< / O B J E C T >  
< / T D >
< / T R >
< T R >
< T D >
< O B J E C T  I D = " B u t t o n S p a c e 3 " W I D T H = 1 2 0  H E I G H T = 5 0  
C L A S S I D = "C L S I D : D 7 0 5 3 2 4 0 - C E 6 9 - 1 1 C D - A 7 7 7 - 0 0 D D 0 1 1 4 3 C 5 7  " >  
< P A R A M  N A M E = "B a c k C o l o r " V A L U E = " 1 6 7 7 7 2 1 5 " >
< P A R A M  N A M E = " V a r i o u s P r o p e r t y B i t s " V A L U E = " 3 1 " >  
< P A R A M  N A M E = " S i z e " V A L U E = " 2 4 6 9 ; 1 3 7 6 " >
< P A R A M  N A M E = " F o n t C h a r S e t "  V A L U E = " 0 " >
< P A R A M  N A M E = " F o n t P i t c h A n d F a m i l y " V A L U E = " 2 " >
< P A R A M  N A M E = " P a r a g r a p h A l i g n "  V A L U E = " 3 " >
< P A R A M  N A M E = " F o n t W e i g h t "  V A L U E = " 0 " >
< / O B J E C T >
< / T D >
< T D >
< O B J E C T  I D = " B u t t o n M u l t i M e d i a "  W I D T H = 1 7 0  H E I G H T = 5 0  
C L A S S I D = " C L S I D : D 7  0 5 3  2 4 0 - C E 6 9 - 1 1 C D - A 7 7 7 - 0 0 D D 0 1 1 4 3 C 5 7 " >  
< P A R A M  N A M E = " F o r e C o l o r "  V A L U E = " 0 " >
< P A R A M  N A M E = " B a c k C o l o r "  V A L U E = " 1 6 7 7 7 2 1 5 " >
< P A R A M  N A M E = " C a p t i o n "  V A L U E = " M U L T I M E D I A " >
< P A R A M  N A M E = " S i z e " V A L U E = " 2 4 6 9 ; 1 3 7 6 " >
< P A R A M  N A M E = " F o n t C h a r S e t "  V A L U E = " 0 " >
< P A R A M  N A M E = "F o n t P i t c h A n d F a m i l y " V A L U E = " 2 " >
< P A R A M  N A M E = " P a r a g r a p h A l i g n "  V A L U E = " 3 " >
< P A R A M  N A M E = " F o n t W e i g h t "  V A L U E = " 0 " >
< / O B J E C T >
< / T D >
< T D >
< O B J E C T  I D = " B u t t o n G r a p h s " W I D T H = 1 7 0  H E I G H T = 5 0  
C L A S S I D = "C L S I D : D 7  0 5 3  2 4 0 - C E 6 9 - 1 1 C D - A 7 7 7 - 0 0 D D 0 1 1 4 3 C 5 7 " >  
< P A R A M  N A M E = " F o r e C o l o r "  V A L U E = " 0 " >
< P A R A M  N A M E = " B a c k C o l o r " V A L U E = " 1 6 7 7 7 2 1 5 " >
< P A R A M  N A M E = " C a p t i o n "  V A L U E = " G R A P H S " >
<PARAM NAME=" S i z e " V A L U E = " 2 4 6 9 ;  1 3 7 6  " >
< P A R A M  N A M E = " F o n t C h a r S e t "  V A L U E = " 0 " >
< P A R A M  N A M E = " F o n t P i t c h A n d F a m i l y "  V A L U E = " 2 " >
< P A R A M  N A M E = " P a r a g r a p h A l i g n "  V A L U E = " 3 " >
< P A R A M  N A M E = " F o n t W e i g h t "  V A L U E = " 0 " >
< / O B J E C T >
< / T D >
< T D >
< O B J E C T  I D = " B u t t o n T a s k s "  W I D T H = 1 7 0  H E I G H T = 5 0  
C L A S S I D = "C L S I D : D 7  0 5 3 2  4 0 - C E 6 9 - 1 1 C D - A 7 7 7 - 0 0 D D 0 1 1 4 3 C 5 7 " >  
< P A R A M  N A M E = " F o r e C o l o r " V A L U E = " 0 " >
< P A R A M  N A M E = " B a c k C o l o r "  V A L U E = " 1 6 7 7 7 2 1 5 " >
< P A R A M  N A M E = " C a p t i o n "  V A L U E = "T A S K S " >
< P A R A M  N A M E = " S i z e " V A L U E = " 2 4 6 9 ; 1 3 7 6 " >
< P A R A M  N A M E = " F o n t C h a r S e t "  V A L U E = " 0 " >
< P A R A M  N A M E = " F o n t P i t c h A n d F a m i l y " V A L U E = " 2 " >
< P A R A M  N A M E = " P a r a g r a p h A l i g n "  V A L U E = " 3 " >
< P A R A M  N A M E = " F o n t W e i g h t "  V A L U E = " 0 " >
< / O B J E C T >
< / T D >
< T D >
< O B J E C T  I D = "B u t t o n S p a c e 4 " W I D T H = 1 2  0  H E I G H T = 5  0
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C L A S S I D = "C L S I D  
< P A R A M  NAME:  
< P A R A M  NAME:  
< P A R A M  NAME:  
< P A R A M  NAME:  
< P A R A M  NAME:  
< P A R A M  NAME:  
< P A R A M  N A ME  
< / O B J E C T >
< / T D >
< / T R >
< / T A B L E >
:D 7 0 5 3 2 4 0 - C E 6 9 - 1 1 C D - A 7 7 7 - 0 0 D D 0 1 1 4 3 C 5 7 " >  
= " B a c k C o 1 o r " V A L U E  = " 1 6 7 7 7 2 1 5 " >
="V a r i o u s P r o p e r t y B i t s " V A L U E = " 3 1 " >
= " S i z e " V A L U E = " 2 4 6 9 ; 1 3 7 6 " >
= " F o n t C h a r S e t " V A L U E = " 0 " >
= " F o n t P i t c h A n d F a m i l y " V A L U E = " 2 " >
= " P a r a g r a p h A l i g n "  V A L U E = " 3 " >
= " F o n t W e i g h t " V A L U E = " 0 " >
< S C R I P T  L A N G U A G E = " V B S c r i p t " >
<  ! - ­
C o n s t  A D E P T _ R O B O T  =  1  
C o n s t  R O B U T E R _ R O B O T  =  2  
C o n s t  O B J E C T _ A  =  1  
C o n s t  O B J E C T _ B  =  2  
C o n s t  O B J E C T _ C  =  3  
C o n s t  T OW E R  =  1  
C o n s t  C A L I B R A T E  =  1  
C o n s t  D E F A U L T _ P O S N  =  2  
C o n s t  S T A C K  =  3  
C o n s t  B U I L D  =  4  
C o n s t  M A I N _ V I D E O  =  1  
C o n s t  E X T R A _ V I D E O  =  2  
C o n s t  V I R T U A L _ W O R L D  =  3 
C o n s t  V O L T A G E  =  1  
C o n s t  C U R R E N T  =  2  
D i m  f l a g S h o w B u t t o n P r e s s e d  
D i m  f l a g R e m o v e B u t t o n P r e s s e d  
D i m  f l a g E x p l a i n B u t t o n P r e s s e d  
D i m  f l a g C l e a r B u t t o n P r e s s e d  
D i m  f l a g G o B u t t o n P r e s s e d  
D i m  f l a g S i m u l a t e B u t t o n P r e s s e d  
D i m  f l a g S t o p B u t t o n P r e s s e d  
D i m  f l a g Q u i t B u t t o n P r e s s e d  
D i m  f l a g A d e p t R o b o t S e l e c t e d  
D i m  f l a g R o b u t e r R o b o t S e l e c t e d  
D i m  p o s n O b j e c t A  
D i m  p o s n O b j e c t B  
D i m  p o s n O b j e c t C  
D i m  f l a g T o w e r S e l e c t e d  
D i m  f l a g C a l i b r a t e S e l e c t e d  
D i m  f l a g D e f a u l t P o s n S e l e c t e d  
D i m  f l a g S t a c k S e l e c t e d  
D i m  f l a g B u i l d S e l e c t e d  
D i m  f l a g M a i n V i d e o S e l e c t e d  
D i m  f l a g E x t r a V i d e o S e l e c t e d  
D i m  f l a g V i r t u a l W o r l d S e l e c t e d  
D i m  f l a g V o l t a g e S e l e c t e d  
D i m  f l a g C u r r e n t S e l e c t e d  
D i m  f l a g C o m p l e t e S e l e c t i o n  
D i m  f l a g C o n n e c t i o n O p e n e d  
D i m  t i m e r l D  
D i m  f l a g T i m e r C a l l e d  
D i m  n u m b e r l n S t a c k  
D i m  R o b b y  
D i m  S p e a k S a m p l e
' N e c e s s a r y  i n i t i a l i z a t i o n  o f  t h e  c o n t r o l  a n d  c h a r c t e r  a r e  m o s t  
' r e a d i l y  a c c o m p l i s h e d  w h e n  t h e  p a g e  i s  f i r s t  l o a d e d  i n  t h e  b r o w s e r .
' T h e  c h a r a c t e r  t o  b e  u s e d  m u s t  f i r s t  b e  l o a d e d  i n t o  t h e  c o n t r o l .
' I n  t h i s  e x a m p l e  t h e  c h a r a c t e r  i s  l o a d e d  f r o m  a  U NC  p a t h ,  w h i c h  
' m u s t  p o i n t  t o  a  . A C S  f i l e .  A n  o b j e c t  r e f e r e n c e  t o  t h e  n e w l y  l o a d e d  
' c h a r a c t e r  i s  s a v e d .  O n c e  a  c h a r a c t e r  h a s  b e e n  l o a d e d  f r o m  a  . A C S  
' f i l e ,  a l l  o f  t h e  a n i m a t i o n s  f o r  t h a t  c h a r a c t e r  a r e  a v a i l a b l e .
S u b  w i n d o w _ O n L o a d
151
A g e n t C o n t r o l . C o n n e c t e d  =  T r u e  1 T e m p o r a r y  p a t c h  f o r  I n t e r n e t  
E x p l o r e r  4
' L o a d  t h e  R o b b y  t h e  r o b o t  c h a r a c t e r  i n t o  t h e  C h a r a c t e r s  c o l l e c t i o n  
A g e n t C o n t r o l . C h a r a c t e r s . L o a d  " R o b b y " ,  " \ p r o g r a m  f i l e s \ m i c r o s o f t  
a g e n t \ c h a r a c t e r s \ r o b b y . a c s "
' C r e a t e  a  r e f e r e n c e  t o  t h e  c h a r a c t e r .  T h e  R o b b y  r e f e r e n c e  c a n  
' b e  u s e d  t o  a c c e s s  m e t h o d s ,  h o w e v e r ,  t h e  A g e n t C o n t r o l  n a m e  m u s t  b e  
' u s e d  t o  a c c e s s  e v e n t s .
S e t  R o b b y  =  A g e n t C o n t r o l . C h a r a c t e r s ( " R o b b y ")
' A d d  p a g e ' s  e n t r y  o n  t o  a g e n t ' s  p o p - u p  c o m m a n d  w i n d o w  
R o b b y . C o m m a n d s . C a p t i o n  =  " T e l e R o b o  I n t e r f a c e "
R o b b y . C o m m a n d s . V o i c e  =  " T e l e R o b o  I n t e r f a c e "
' I n i t i a l i s e  v a r i a b l e s  
i n i t i a l i s e V a r i a b l e s ( )
' I n i t i a l i s e  t h e  c o m m a n d s  t h a t  R o b b y  t h e  r o b o t  w i l l  r e s p o n d  t o  
i n i t i a l i s e C o m m a n d s ( )
' P l a y  i n t r o d u c t o r y  a n i m a t i o n  
i n t r o d u c e R o b b y ( )
E n d  S u b
S u b  i n i t i a l i s e V a r i a b l e s ( )
P r o t _ C l i e n t . R e m o  t e S e r v e r H o s  t n a m e  = " 1 3 4 . 1 8 . 2 4 1 . 5 9 "  
p i c t u r e l _ a l x . P i c t u r e l . P i c t u r e P a t h  =  " c a m e r a l . j p g "  
p i c t u r e 2 _ a l x . P i c t u r e 2 . P i c t u r e P a t h  =  " c a m e r a 2 . j p g "  
f l a g S h o w B u t t o n P r e s s e d  =  f a l s e  
f l a g R e m o v e B u t t o n P r e s s e d  =  f a l s e  
f l a g E x p l a i n B u t t o n P r e s s e d  =  f a l s e  
f l a g C l e a r B u t t o n P r e s s e d  =  f a l s e  
f l a g G o B u t t o n P r e s s e d  =  f a l s e  
f l a g S i m u l a t e B u t t o n P r e s s e d  =  f a l s e  
f l a g S t o p B u t t o n P r e s s e d  =  f a l s e  
f l a g Q u i t B u t t o n P r e s s e d  =  f a l s e  
f l a g A d e p t R o b o t S e l e c t e d  =  f a l s e  
f l a g R o b u t e r R o b o t S e l e c t e d  =  f a l s e  
p o s n O b j e c t A  =  0  
p o s n O b j e c t B  =  0  
p o s n O b j e c t C  =  0  
f l a g T o w e r S e l e c t e d  =  f a l s e  
f l a g C a l i b r a t e S e l e c t e d  =  f a l s e  
f l a g D e f a u l t P o s n S e l e c t e d  =  f a l s e  
f l a g S t a c k S e l e c t e d  =  f a l s e  
f l a g B u i l d S e l e c t e d  =  f a l s e  
f l a g M a i n V i d e o S e l e c t e d  =  f a l s e  
f l a g E x t r a V i d e o S e l e c t e d  =  f a l s e  
f l a g V i r t u a l W o r l d S e l e c t e d  =  f a l s e  
f l a g V o l t a g e S e l e c t e d  =  f a l s e  
f l a g C u r r e n t S e l e c t e d  =  f a l s e  
f l a g C o m p l e t e S e l e c t i o n  =  f a l s e  
f l a g C o n n e c t i o n O p e n e d  =  f a l s e  
t i m e r l D  =  n u l l  
f l a g T i m e r C a l l e d  =  t r u e  
n u m b e r l n S t a c k  =  0
E n d  S u b  #
S u b  i n i t i a l i s e C o m m a n d s ( )
R o b b y . C o m m a n d s . A d d  " E x p l a i n  S h o w " ,  " E x p l a i n  S h o w " ,  " . . . ( e x p l a i n | t e l l  m e  
a b o u t | h e l p  w i t h | w h a t  d o e s | w h a t  i s )  [ t h e ]  s h o w  [ ( b u t t o n | c o m m a n d ) ] . . . "
R o b b y . C o m m a n d s . A d d  " E x p l a i n  R e m o v e " ,  " E x p l a i n  R e m o v e " ,
" . . . ( e x p l a i n | t e l l  m e  a b o u t | h e l p  w i t h | w h a t  d o e s | w h a t  i s )  [ t h e ]  r e m o v e  
[ ( b u t t o n | c o m m a n d ) ] . . . "
R o b b y . C o m m a n d s . A d d  " E x p l a i n  C l e a r " ,  " E x p l a i n  C l e a r " ,  " . . . ( e x p l a i n | t e l l  
m e  a b o u t | h e l p  w i t h | w h a t  d o e s | w h a t  i s )  [ t h e ]  c l e a r  [ ( b u t t o n | c o m m a n d ) ] . . . "
152
R o b b y . C o m m a n d s . A d d  " E x p l a i n  S i m u l a t e " ,  " E x p l a i n  S i m u l a t e " ,
" . . . ( e x p l a i n | t e l l  m e  a b o u t | h e l p  w i t h | w h a t  d o e s | w h a t  i s )  [ t h e ]  s i m u l a t e  
[ ( b u t t o n | c o m m a n d ) ] . . . "
R o b b y . C o m m a n d s . A d d  " E x p l a i n  S t o p " ,  " E x p l a i n  S t o p " ,  " . . . ( e x p l a i n | t e l l  m e  
a b o u t | h e l p  w i t h | w h a t  d o e s | w h a t  i s )  [ t h e ]  s t o p  [ ( b u t t o n | c o m m a n d ) ] . . . "
R o b b y . C o m m a n d s . A d d  " E x p l a i n  G o " ,  " E x p l a i n  G o " ,  " . . . ( e x p l a i n | t e l l  m e  
a b o u t | h e l p  w i t h | w h a t  d o e s | w h a t  i s )  [ t h e ]  g o  [ ( b u t t o n | c o m m a n d ) ] . . .  "
R o b b y . C o m m a n d s . A d d  " E x p l a i n  Q u i t " ,  " E x p l a i n  Q u i t " ,  " . . . ( e x p l a i n | t e l l  m e  
a b o u t | h e l p  w i t h | w h a t  d o e s | w h a t  i s )  [ t h e ]  q u i t  [ ( b u t t o n | c o m m a n d ) ] . . . "
R o b b y . C o m m a n d s . A d d  " E x p l a i n  A d e p t  R o b o t " ,  " E x p l a i n  A d e p t  R o b o t " ,
" . . . ( e x p l a i n | t e l l  m e  a b o u t | h e l p  w i t h | w h a t  d o e s | w h a t  i s )  [ t h e ]  a d e p t  r o b o t . . . "
R o b b y . C o m m a n d s . A d d  " E x p l a i n  R o b u t e r  R o b o t " ,  " E x p l a i n  R o b u t e r  R o b o t " ,
" .  . . ( e x p l a i n | t e l l  m e  a b o u t | h e l p  w i t h | w h a t  d o e s | w h a t  i s )  [ t h e ]  r o b u t e r  
r o b o t . . . "
R o b b y . C o m m a n d s . A d d  " E x p l a i n  O b j e c t " ,  " E x p l a i n  O b j e c t " ,
" . . . ( e x p l a i n | t e l l  m e  a b o u t | h e l p  w i t h | w h a t  d o e s | w h a t  i s )  [ t h e ]  o b j e c t  
( A | B | C ) . . . "
R o b b y . C o m m a n d s . A d d  " E x p l a i n  T o w e r " ,  " E x p l a i n  T o w e r " ,  " . . . ( e x p l a i n | t e l l  
m e  a b o u t | h e l p  w i t h [ w h a t  d o e s | w h a t  i s )  [ t h e ]  t o w e r . . . "
R o b b y . C o m m a n d s . A d d  " E x p l a i n  M a i n  V i d e o " ,  " E x p l a i n  M a i n  V i d e o " ,
" . . . ( e x p l a i n | t e l l  m e  a b o u t | h e l p  w i t h | w h a t  d o e s | w h a t  i s )  [ t h e ]  m a i n  v i d e o . . . "
R o b b y . C o m m a n d s . A d d  " E x p l a i n  E x t r a  V i d e o " ,  " E x p l a i n  E x t r a  V i d e o " ,
" . . . ( e x p l a i n | t e l l  m e  a b o u t | h e l p  w i t h | w h a t  d o e s | w h a t  i s )  [ t h e ]  e x t r a  v i d e o . . . "
R o b b y . C o m m a n d s . A d d  " E x p l a i n  V i r t u a l  W o r l d " ,  " E x p l a i n  V i r t u a l  W o r l d " ,
" . . . ( e x p l a i n | t e l l  m e  a b o u t | h e l p  w i t h | w h a t  d o e s | w h a t  i s )  [ t h e ]  v i r t u a l  
w o r l d . . . "
R o b b y . C o m m a n d s . A d d  " E x p l a i n  V o l t a g e  G r a p h " ,  " E x p l a i n  V o l t a g e  G r a p h " ,
" . . . ( e x p l a i n | t e l l  m e  a b o u t | h e l p  w i t h | w h a t  d o e s | w h a t  i s )  [ t h e ]  v o l t a g e  
g r a p h . . . "
R o b b y . C o m m a n d s . A d d  " E x p l a i n  C u r r e n t  G r a p h " ,  " E x p l a i n  C u r r e n t  G r a p h " ,
" . . . ( e x p l a i n | t e l l  m e  a b o u t | h e l p  w i t h | w h a t  d o e s | w h a t  i s )  [ t h e ]  c u r r e n t  
g r a p h . . . "
R o b b y . C o m m a n d s . A d d  " E x p l a i n  C a l i b r a t e " ,  " E x p l a i n  C a l i b r a t e " ,
" . . . ( e x p l a i n | t e l l  m e  a b o u t ] h e l p  w i t h ] w h a t  d o e s | w h a t  i s )  [ t h e ]  c a l i b r a t e . . . "
R o b b y . C o m m a n d s . A d d  " E x p l a i n  D e f a u l t  P o s i t i o n " ,  " E x p l a i n  D e f a u l t  
P o s i t i o n " ,  " . . . ( e x p l a i n | t e l l  m e  a b o u t | h e l p  w i t h | w h a t  d o e s | w h a t  i s )  [ t h e ]  
d e f a u l t  p o s i t i o n . . . "
R o b b y . C o m m a n d s . A d d  " E x p l a i n  S t a c k " ,  " E x p l a i n  S t a c k " ,  " . . . ( e x p l a i n | t e l l  
m e  a b o u t | h e l p  w i t h | w h a t  d o e s | w h a t  i s )  [ t h e ]  s t a c k . . . "
R o b b y . C o m m a n d s . A d d  " E x p l a i n  B u i l d " ,  " E x p l a i n  B u i l d " ,  " . . . ( e x p l a i n | t e l l  
m e  a b o u t | h e l p  w i t h | w h a t  d o e s | w h a t  i s )  [ t h e ]  b u i l d . . . "
E n d  S u b
S u b  i n t r o d u c e R o b b y ( )
O n  E r r o r  R e s u m e  N e x t  
R o b b y . S h o w  
R o b b y . M o v e T o  3 2 0 , 2 8 0  
R o b b y . P l a y  " G r e e t "
R o b b y . S p e a k  " W e l c o m e  t o  t h e  T e l e R o b o  I n t e r f a c e !  I  a m  R o b b y  t h e  r o b o t  
a n d  I  a m  h e r e  t o  h e l p  y o u . "
R o b b y . P l a y  " G e s t u r e R i g h t "
R o b b y . S p e a k  " U s e  t h e  s t o r y b o a r d  m e n u s  t o  s h o w  v i d e o  a n d  m a n i p u l a t e  t h e  
r o b o t s . "
R o b b y . P l a y  " E x p l a i n "
R o b b y . S p e a k  " A l t e r n a t i v e l y ,  h o l d  d o w n  t h e  s h i f t  a n d  l e t t e r  L  k e y s  a n d  I  
w i l l  r e s p o n d  t o  y o u r  v e r b a l  c o m m a n d s . "
R o b b y . P l a y  " P l e a s e d "  _ _
R o b b y . S p e a k  " S a y i n g  ' S h o w  C o m m a n d s '  w i l l  b r i n g  u p  a  l i s t  o f  a v a i l a b l e
c o m m a n d s . "
R o b b y . P l a y  " S h u t d o w n "
R o b b y . S p e a k  " I ' l l  b e  g o i n g  n o w .  S a y  ' R o b b y '  i f  y o u  n e e d  m e . "
R o b b y . H i d e  
R o b b y . M o v e T o  5 0 0 , 3 0 0  
E n d  S u b
S u b  A g e n t C o n t r o l _ C o m m a n d ( B y V a l  U s e r l n p u t )
' I f  w e  g e t  a  l o w  o v e r a l l  c o n f i d e n c e  r a t i n g ,  p r o c e s s  a s  a  b a d  
r e c o g n i t i o n
I f  ( U s e r l n p u t . C o n f i d e n c e  < =  - 4 0 )  T h e n  
S p e a k S a m p l e = U s e r I n p u t . N a m e
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B a d A c c e p t a n c e R e c ( )
E x i t  S u b
' O t h e r w i s e  s e e  i f  t h e  f i r s t  a l t e r n a t i v e  w a s  g a r b a g e
E l s e l f  ( U s e r l n p u t . A l t l N a m e = " " )  a n d  ( U s e r l n p u t . A l t 2 N a m e < > " " )  a n d  
( U s e r l n p u t . N a m e o U s e r I n p u t . A l t 2 N a m e )  A n d  ( A b s  ( U s e r l n p u t . C o n f i d e n c e -  
U s e r I n p u t . A l t 2 C o n f i d e n c e )  <  1 0 )  T h e n
S p e a k S a m p l e = U s e r I n p u t . N a m e  
B a d D e l t a R e c ( )
E x i t  S u b
' O t h e r w i s e  i f  c o m p a r e  t h e  f i r s t  a n d  s e c o n d  c h o i c e s
' a n d  i f  t h e  t w o  a r e  n o t  t h e  s a m e  o r  t h e  c o n f i d e n c e  d e l t a  <  1 0  t h e n  e x i t
E l s e l f  ( U s e r l n p u t  . A l t l N a m e o " ")  A n d  
( U s e r l n p u t . N a m e < > U s e r I n p u t . A l t l N a m e )  A n d  ( A b s ( U s e r l n p u t . C o n f i d e n c e -  
U s e r l n p u t . A l t l C o n f i d e n c e )  <  1 0 )  T h e n
S p e a k S a m p l e = U s e r I n p u t . N a m e  
B a d D e l t a R e c ( )
E x i t  S u b
' G o o d  r a t i n g  s o  p r o c e s s  t h e  c o m m a n d
E l s e
C o m m a n d S e l e c t e d  =  U s e r l n p u t . N a m e  
O n  E r r o r  R e s u m e  N e x t  
S e l e c t  C a s e  C o m m a n d S e l e c t e d
C a s e  ""
R o b b y . P l a y  " C o n f u s e d "
C a s e  " E x p l a i n  S h o w "
D o E x p l a i n S h o w ( )
C a s e  " E x p l a i n  R e m o v e "
D o E x p l a i n R e m o v e ( )
C a s e  " E x p l a i n  C l e a r "
D o E x p l a i n C l e a r ( )
C a s e  " E x p l a i n  S i m u l a t e "
D o E x p l a i n S i m u l a t e ( )
C a s e  " E x p l a i n  S t o p "
D o E x p l a i n S t o p ( )
C a s e  " E x p l a i n  G o "
D o E x p l a i n G o ( )
C a s e  " E x p l a i n  Q u i t "
D o E x p l a i n Q u i t ( )
C a s e  " E x p l a i n  A d e p t  R o b o t "
D o E x p l a i n A d e p t R o b o t ( )
C a s e  " E x p l a i n  R o b u t e r  R o b o t "
D o E x p l a i n R o b u t e r R o b o t ( )
C a s e  " E x p l a i n  O b j e c t "
D o E x p l a i n O b j e c t ( )
C a s e  " E x p l a i n  T o w e r "
D o E x p l a i n T o w e r ( )
C a s e  " E x p l a i n  M a i n  V i d e o "
D o E x p l a i n M a i n V i d e o ( )
C a s e  " E x p l a i n  E x t r a  V i d e o "
D o E x p l a i n E x t r a V i d e o ( )
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C a s e  " E x p l a i n  V i r t u a l  W o r l d "
D o E x p l a i n V i r t u a l W o r l d ( )
C a s e  " E x p l a i n  V o l t a g e  G r a p h "
D o E x p l a i n V o l t a g e G r a p h ( )
C a s e  " E x p l a i n  C u r r e n t  G r a p h "
D o E x p l a i n C u r r e n t G r a p h ( )
C a s e  " E x p l a i n  C a l i b r a t e "
D o E x p l a i n C a l i b r a t e ( )
C a s e  " E x p l a i n  D e f a u l t  P o s i t i o n "
D o E x p l a i n D e f a u l t P o s i t i o n ( )
C a s e  " E x p l a i n  S t a c k "
D o E x p l a i n S t a c k ( )
C a s e  " E x p l a i n  B u i l d "
D o E x p l a i n B u i l d ( )
E n d  S e l e c t
E n d  I f  
E n d  S u b
S u b  B a d A c c e p t a n c e R e c ( )
' W e  d i d n ' t  g e t  a  c l e a n  r e c o g n i t i o n
' s o  m a k e  t h e  c h a r a c t e r  g i v e  a p p r o p r i a t e  f e e d b a c k
R o b b y . P l a y  " D o n t R e c o g n i z e "
R o b b y . S p e a k  " I  d i d n ' t  u n d e r s t a n d  w h a t  y o u  s a i d . | l  b e g  y o u r  
p a r d o n . | P a r d o n  m e ? | W h a t  d i d  y o u  s a y ? | I  m u s t  h a v e  c o t t o n  i n  m y  e a r s .  S a y  
a g a i n . | D i d n ' t  q u i t e  g e t  t h a t . "
R o b b y . P l a y  " R e s t P o s e "
E n d  S u b
S u b  B a d D e l t a R e c ( )
' W e  d i d n ' t  g e t  a  c l e a n  r e c o g n i t i o n  
' s o  m a k e  t h e  c h a r a c t e r  g i v e  a p p r o p r i a t e  f e e d b a c k  
R o b b y . P l a y  " C o n f u s e d "
R o b b y . S p e a k  " I t  s o u n d e d  l i k e  y o u  s a i d ,  ' "  & S p e a k S a m p l e  &
R o b b y . S p e a k  " P l e a s e  r e p e a t . | S a y  a g a i n . "
R o b b y . P l a y  " R e s t P o s e "
E n d  S u b
S u b  D o E x p l a i n S h o w ( )
O n  E r r o r  R e s u m e  N e x t
R o b b y . P l a y  " P l e a s e d "
R o b b y . P l a y  " E x p l a i n "
R o b b y . S p e a k  " W h e n  t h e  s h o w  b u t t o n  i s  p r e s s e d  i n  c o n j u n c t i o n  w i t h  a  
r e s o u r c e  s e l e c t i o n ,  a n d  a  m u l t i m e d i a  o r  g r a p h s  s e l e c t i o n ,  t h e  s e l e c t e d  v i s u a l  
i t e m  i s  d i s p l a y e d . "
R o b b y . P l a y  " R e s t P o s e "
E n d  S u b
S u b  D o E x p l a i n R e m o v e ( )
O n  E r r o r  R e s u m e  N e x t
R o b b y . P l a y  " P l e a s e d "
R o b b y . P l a y  " E x p l a i n "  _ . . .
R o b b y . S p e a k  " W h e n  t h e  r e m o v e  b u t t o n  i s  p r e s s e d  i n  c o n j u n c t i o n  w i t h  a  
r e s o u r c e  s e l e c t i o n ,  a n d  a  m u l t i m e d i a  o r  g r a p h s  s e l e c t i o n ,  t h e  s e l e c t e d  v i s u a l  
i t e m  i s  r e m o v e d . "
R o b b y . P l a y  " R e s t P o s e "
E n d  S u b
S u b  D o E x p l a i n C l e a r ( )
O n  E r r o r  R e s u m e  N e x t
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R o b b y . P l a y  " P l e a s e d "
R o b b y . P l a y  " E x p l a i n "
R o b b y . S p e a k  " I f  t h e  c l e a r  b u t t o n  i s  p r e s s e d ,  a l l  i t e m s  o n  t h e  
s t o r y b o a r d  w i l l  b e  c l e a r e d . "
R o b b y . P l a y  " R e s t P o s e "
E n d  S u b
S u b  D o E x p l a i n S i m u l a t e ( )
O n  E r r o r  R e s u m e  N e x t
R o b b y . P l a y  " P l e a s e d "
R o b b y . P l a y  " E x p l a i n "
R o b b y . S p e a k  " I n  a  f u t u r e  r e l e a s e ,  w h e n  t h e  s i m u l a t e  b u t t o n  i s  p r e s s e d  
i n  c o n j u n c t i o n  w i t h  a  r e s o u r c e  s e l e c t i o n ,  a n d  a  t a s k  o r  o b j e c t  s e l e c t i o n ,  t h e  
s e l e c t e d  a c t i o n  i s  p e r f o r m e d  i n  t h e  ' V i r t u a l  W o r l d ' . "
R o b b y . P l a y  " R e s t P o s e "
E n d  S u b
S u b  D o E x p l a i n S t o p ( )
O n  E r r o r  R e s u m e  N e x t
R o b b y . P l a y  " P l e a s e d "
R o b b y . P l a y  " E x p l a i n "
R o b b y . S p e a k  " I n  a  f u t u r e  r e l e a s e ,  w h e n  t h e  s t o p  b u t t o n  i s  p r e s s e d ,  a n y  
t a s k  t h a t  i s  b e i n g  p e r f o r m e d  w i l l  b e  s t o p p e d  i m m e d i a t e l y . "
R o b b y . P l a y  " R e s t P o s e "
E n d  S u b
S u b  D o E x p l a i n G o ( )
O n  E r r o r  R e s u m e  N e x t
R o b b y . P l a y  " P l e a s e d "
R o b b y . P l a y  " E x p l a i n "
R o b b y . S p e a k  " I n  a  f u t u r e  r e l e a s e ,  w h e n  t h e  g o  b u t t o n  i s  p r e s s e d ,  a n y  
t a s k  t h a t  h a s  b e e n  s t o p p e d  w i l l  b e  s t a r t e d  a g a i n . "
R o b b y . P l a y  " R e s t P o s e "
E n d  S u b
S u b  D o E x p l a i n Q u i t ( )
O n  E r r o r  R e s u m e  N e x t
R o b b y . P l a y  " P l e a s e d "
R o b b y . P l a y  " E x p l a i n "
R o b b y . S p e a k  " W h e n  t h e  q u i t  b u t t o n  i s  p r e s s e d ,  t h e  u s e r  i s  r e t u r n e d  t o  
t h e  p r e v i o u s  W e b  p a g e . "
R o b b y . P l a y  " R e s t P o s e "
E n d  S u b
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R o b b y . P l a y  " P l e a s e d "
R o b b y . P l a y  " E x p l a i n "
R o b b y . S p e a k  " T h e  A d e p t  R o b o t  i s  a  m a n i p u l a t o r  r o b o t  a r m . "
R o b b y . P l a y  " R e s t P o s e "
E n d  S u b
S u b  D o E x p l a i n R o b u t e r R o b o t ( )
O n  E r r o r  R e s u m e  N e x t  
R o b b y . P l a y  " P l e a s e d "
R o b b y . P l a y  " E x p l a i n "
R o b b y . S p e a k  " T h e  R o b u t e r  R o b o t  i s  a  s e m i - a u t o n o m o u s  v e h i c u l a r  r o b o t .  I t  
w i l l  b e  i m p l e m e n t e d  i n  a  f u t u r e  r e l e a s e . "
R o b b y . P l a y  " R e s t P o s e "
E n d  S u b
S u b  D o E x p l a i n O b j e c t ( )
O n  E r r o r  R e s u m e  N e x t
R o b b y . P l a y  " P l e a s e d "
R o b b y . P l a y  " E x p l a i n "
R o b b y . S p e a k  " S e l e c t i n g  t h e  S t a c k  T a s k  w i t h  t w o  o f  t h e s e  S i m p l e  O b j e c t s  
w i l l  c a u s e  t h e  f i r s t  o b j e c t  t o  b e  s t a c k e d  o n  t h e  s e c o n d . "
R o b b y . P l a y  " R e s t P o s e "
E n d  S u b
S u b  D o E x p l a i n T o w e r ( )
O n  E r r o r  R e s u m e  N e x t
R o b b y . P l a y  " P l e a s e d "
R o b b y . P l a y  " E x p l a i n "
R o b b y . S p e a k  " T h e  T o w e r  i s  a  c o m p l e x  o b j e c t  t h a t  c a n  b e  b u i l t  b y  
s e l e c t i n g  i t  i n  c o n j u n c t i o n  w i t h  t h e  B u i l d  T a s k . "
R o b b y . P l a y  " R e s t P o s e "
E n d  S u b
S u b  D o E x p l a i n M a i n V i d e o ( )
O n  E r r o r  R e s u m e  N e x t
R o b b y . P l a y  " P l e a s e d "
R o b b y . P l a y  " E x p l a i n "
R o b b y . S p e a k  " T h e  M a i n  V i d e o  c a u s e s  a  l a r g e ,  c o n t i n u o u s l y  u p d a t i n g  
p i c t u r e  o f  t h e  r o b o t  s e l e c t e d  t o  b e  s h o w n . "
R o b b y . P l a y  " R e s t P o s e "
E n d  S u b
S u b  D o E x p l a i n E x t r a V i d e o ( )
O n  E r r o r  R e s u m e  N e x t
R o b b y . P l a y  " P l e a s e d "
R o b b y . P l a y  " E x p l a i n "  _
R o b b y . S p e a k  " T h e  E x t r a  V i d e o  c a u s e s  a  s m a l l ,  c o n t i n u o u s l y  u p d a t i n g  
s e c o n d  p i c t u r e  o f  t h e  r o b o t  s e l e c t e d  t o  b e  s h o w n . "
R o b b y . P l a y  " R e s t P o s e "
E n d  S u b
S u b  D o E x p l a i n A d e p t R o b o t ( )
On E r r o r  R e s u m e  N e x t
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R o b b y . P l a y  " P l e a s e d "
R o b b y . P l a y  " E x p l a i n "
R o b b y . S p e a k  " I n  a  f u t u r e  r e l e a s e ,  t h e  V i r t u a l  W o r l d  w i l l  e n a b l e  t h e  
v i r t u a l  r e p r e s e n t a t i o n  o f  t e l e r o b o t i c  w o r k s p a c e s  a n d  t h e  s i m u l a t i o n  o f  t a s k s  
i n  t h e s e  w o r k s p a c e s . "
R o b b y . P l a y  " R e s t P o s e "
E n d  S u b
S u b  D o E x p l a i n V o l t a g e G r a p h ( )
O n  E r r o r  R e s u m e  N e x t  
R o b b y . P l a y  " P l e a s e d "
R o b b y . P l a y  " E x p l a i n "
R o b b y . S p e a k  " I n  a  f u t u r e  r e l e a s e ,  t h e  v o l t a g e  g r a p h  w i l l  p r o v i d e  
v o l t a g e  r e a d i n g s  f r o m  t h e  t e l e r o b o t i c  s y s t e m s . "
R o b b y . P l a y  " R e s t P o s e "
E n d  S u b
S u b  D o E x p l a i n C u r r e n t G r a p h ( )
O n  E r r o r  R e s u m e  N e x t
R o b b y . P l a y  " P l e a s e d "
R o b b y . P l a y  " E x p l a i n "
R o b b y . S p e a k  " I n  a  f u t u r e  r e l e a s e ,  t h e  c u r r e n t  g r a p h  w i l l  p r o v i d e  
c u r r e n t  r e a d i n g s  f r o m  t h e  t e l e r o b o t i c  s y s t e m s . "
R o b b y . P l a y  " R e s t P o s e "
E n d  S u b
S u b  D o E x p l a i n C a l i b r a t e ( )
O n  E r r o r  R e s u m e  N e x t
R o b b y . P l a y  " P l e a s e d "
R o b b y . P l a y  " E x p l a i n "
R o b b y . S p e a k  " S e l e c t i n g  C a l i b r a t e  w i l l  c a u s e  t h e  c h o s e n  r o b o t  t o  
c a l i b r a t e  i t s e l f . "
R o b b y . P l a y  " R e s t P o s e "
E n d  S u b
S u b  D o E x p l a i n D e f a u l t P o s i t i o n ( )
O n  E r r o r  R e s u m e  N e x t
R o b b y . P l a y  " P l e a s e d "
R o b b y . P l a y  " E x p l a i n "
R o b b y . S p e a k  " S e l e c t i n g  D e f a u l t  P o s i t i o n  w i l l  c a u s e  t h e  c h o s e n  r o b o t  t o  
r e t u r n  t o  i t s  d e f a u l t  p o s i t i o n . "
R o b b y . P l a y  " R e s t P o s e "
E n d  S u b
S u b  D o E x p l a i n S t a c k ( )
O n  E r r o r  R e s u m e  N e x t
R o b b y . P l a y  " P l e a s e d "
R o b b y . P l a y  " E x p l a i n "  _ _ _
R o b b y . S p e a k  " S e l e c t i n g  S t a c k  w i t h  t w o  S i m p l e  O b j e c t s  w i l l  c a u s e  t h e  
f i r s t  o b j e c t  t o  b e  s t a c k e d  o n  t h e  s e c o n d . "
R o b b y . P l a y  " R e s t P o s e "
E n d  S u b
S u b  D o E x p l a i n B u i l d ( )
O n  E r r o r  R e s u m e  N e x t
R o b b y . P l a y  " P l e a s e d "
R o b b y . P l a y  " E x p l a i n "  _
R o b b y . S p e a k  " S e l e c t i n g  B u i l d  w i t h  o n e  C o m p l e x  O b j e c t  w i l l  c a u s e  t h e
c o m p l e x  o b j e c t  t o  b e  b u i l t . "
R o b b y . P l a y  " R e s t P o s e "
E n d  S u b
S u b  D o E x p l a i n V i r t u a l W o r l d ()
On E r r o r  R e s u m e  N e x t
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S u b  r e i n i t i a l i s e ( )
f l a g S h o w B u t t o n P r e s s e d  =  f a l s e  
f l a g R e m o v e B u t t o n P r e s s e d  =  f a l s e  
f l a g E x p l a i n B u t t o n P r e s s e d  =  f a l s e  
f l a g C l e a r B u t t o n P r e s s e d  =  f a l s e  
f l a g G o B u t t o n P r e s s e d  =  f a l s e  
f l a g S i m u l a t e B u t t o n P r e s s e d  =  f a l s e  
f l a g S t o p B u t t o n P r e s s e d  =  f a l s e  
f l a g Q u i t B u t t o n P r e s s e d  =  f a l s e  
f l a g A d e p t R o b o t S e l e c t e d  =  f a l s e  
f l a g R o b u t e r R o b o t S e l e c t e d  =  f a l s e  
p o s n O b j e c t A  =  0  
p o s n O b j e c t B  =  0  
p o s n O b j e c t C  =  0  
f l a g T o w e r S e l e c t e d  =  f a l s e  
f l a g C a l i b r a t e S e l e c t e d  =  f a l s e  
f l a g D e f a u l t P o s n S e l e c t e d  =  f a l s e  
f l a g S t a c k S e l e c t e d  =  f a l s e  
f l a g B u i l d S e l e c t e d  =  f a l s e  
f l a g M a i n V i d e o S e l e c t e d  =  f a l s e  
f l a g E x t r a V i d e o S e l e c t e d  =  f a l s e  
f l a g V i r t u a l W o r l d S e l e c t e d  =  f a l s e  
f l a g V o l t a g e S e l e c t e d  =  f a l s e  
f l a g C u r r e n t S e l e c t e d  =  f a l s e  
f l a g C o m p l e t e S e l e c t i o n  =  f a l s e  
B u t t o n S h o w . B a c k C o l o r  =  1 6 7 7 7 2 1 5  
B u t t o n R e m o v e . B a c k C o l o r  =  1 6 7 7 7 2 1 5  
B u t t o n E x p l a i n . B a c k C o l o r  =  1 6 7 7 7 2 1 5  
B u t t o n C l e a r . B a c k C o l o r  =  1 6 7 7 7 2 1 5  
B u t t o n R e s o u r c e s . B a c k C o l o r  =  1 6 7 7 7 2 1 5  
B u t t o n S i m p l e O b j e c t s . B a c k C o l o r  =  1 6 7 7 7 2 1 5  
B u t t o n C o m p l e x O b j e c t s . B a c k C o l o r  =  1 6 7 7 7 2 1 5  
B u t t o n T a s k s . B a c k C o l o r  =  1 6 7 7 7 2 1 5  
B u t t o n M u l t i M e d i a . B a c k C o l o r  =  1 6 7 7 7 2 1 5  
B u t t o n G r a p h s . B a c k C o l o r  =  1 6 7 7 7 2 1 5  
B u t t o n G o . B a c k C o l o r  =  1 6 7 7 7 2 1 5  
B u t t o n S i m u l a t e . B a c k C o l o r  =  1 6 7 7 7 2 1 5  
B u t t o n S t o p . B a c k C o l o r  =  1 6 7 7 7 2 1 5  
B u t t o n Q u i t . B a c k C o l o r  = 1 6 7 7 7 2 1 5  
n u m b e r l n S t a c k  =  0
E n d  S u b
S u b  r e f r e s h
p i c t u r e l _ a l x . P i c t u r e l . P i c t u r e P a t h  =  " c a m e r a l . j p g  
p i c t u r e 2 _ a l x . P i c t u r e 2 . P i c t u r e P a t h  =  " c a m e r a 2 . j p g  
f l a g T i m e r C a l l e d  =  t r u e  
h a n d l e S e l e c t i o n ( )
E n d  S u b
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S u b  P m e n u R e s o u r c e s _ C l i c k ( i t e m N u m b e r )
S e l e c t  C a s e  i t e m N u m b e r
C a s e  A D E P T _ R O B O T
I f  f l a g A d e p t R o b o t S e l e c t e d  =  t r u e  T h e n  
f l a g A d e p t R o b o t S e l e c t e d  =  f a l s e
E l s e
f l a g A d e p t R o b o t S e l e c t e d  =  t r u e  
E n d  I f
C a s e  R O B U T E R _ R O B O T
I f  f l a g R o b u t e r R o b o t S e l e c t e d  =  t r u e  T h e n  
f l a g R o b u t e r R o b o t S e l e c t e d  =  f a l s e
E l s e
f l a g R o b u t e r R o b o t S e l e c t e d  =  t r u e  
E n d  I f
E n d  S e l e c t
I f  f l a g A d e p t R o b o t S e l e c t e d  =  t r u e  O r  f l a g R o b u t e r R o b o t S e l e c t e d  =  t r u e  T h e n  
B u t t o n R e s o u r c e s . B a c k C o l o r  =  1 2 6 3 2 2 5 6
E l s e
B u t t o n R e s o u r c e s . B a c k C o l o r  =  1 6 7 7 7 2 1 5  
E n d  I f
h a n d l e S e l e c t i o n ( )
E n d  S u b
S u b  P m e n u S i m p l e O b j e c t s _ C l i c k ( i t e m N u m b e r )
S e l e c t  C a s e  i t e m N u m b e r
C a s e  O B J E C T _ A
I f  p o s n O b j e c t A  >  0  T h e n  
p o s n O b j e c t A  =  0
E l s e
n u m b e r l n S t a c k  =  n u m b e r l n S t a c k  +  1  
p o s n O b j e c t A  =  n u m b e r l n S t a c k  
' E n d  I f
C a s e  O B J E C T _ B
I f  p o s n O b j e c t B  >  0  T h e n  
p o s n O b j e c t B  =  0
E l s e
n u m b e r l n S t a c k  =  n u m b e r l n S t a c k  +  1  
p o s n O b j e c t B  =  n u m b e r l n S t a c k  
E n d  I f
C a s e  O B J E C T _ C
I f  p o s n O b j e c t C  >  0  T h e n  
p o s n O b j e c t C  =  0
E l s e
n u m b e r l n S t a c k  =  n u m b e r l n S t a c k  +  1  
p o s n O b j e c t C  =  n u m b e r l n S t a c k  
E n d  I f
E n d  S e l e c t
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> 0  O r  p o s n O b j e c t C  >  0  T h e n  
1 2 6 3 2 2 5 6
I f  p o s n O b j e c t A  >  0  O r  p o s n O b j e c t B  
B u t t o n S i m p l e O b j e c t s . B a c k C o l o r  =
E l s e
B u t t o n S i m p l e O b j e c t s . B a c k C o l o r  =  1 6 7 7 7 2 1 5  
E n d  I f
h a n d l e S e l e c t i o n ( )
E n d  S u b
S u b  P m e n u C o m p 1 e x O b j  e c t s _ C 1 i c k ( i t e m N u m b e r )
S e l e c t  C a s e  i t e m N u m b e r
C a s e  T O W E R
I f  f l a g T o w e r S e l e c t e d  =  t r u e  T h e n  
f l a g T o w e r S e l e c t e d  =  f a l s e
E l s e
f l a g T o w e r S e l e c t e d  =  t r u e  
E n d  I f
E n d  S e l e c t
I f  f l a g T o w e r S e l e c t e d  =  t r u e  T h e n
B u t t o n C o m p l e x O b j e c t s . B a c k C o l o r  =  1 2 6 3 2 2 5 6
E l s e
B u t t o n C o m p l e x O b j e c t s . B a c k C o l o r  =  1 6 7 7 7 2 1 5  
E n d  I f
h a n d l e S e l e c t i o n ( )
E n d  S u b
S u b  P m e n u T a s k s _ C l i c k ( i t e m N u m b e r )
S e l e c t  C a s e  i t e m N u m b e r
C a s e  C A L I B R A T E
I f  f l a g C a l i b r a t e S e l e c t e d  =  t r u e  T h e n  
f l a g C a l i b r a t e S e l e c t e d  =  f a l s e
E l s e
f l a g C a l i b r a t e S e l e c t e d  =  t r u e  
E n d  I f
C a s e  D E F A U L T _ P O S N
I f  f l a g D e f a u l t P o s n S e l e c t e d  =  t r u e  T h e n  
f l a g D e f a u l t P o s n S e l e c t e d  =  f a l s e
E l s e
f l a g D e f a u l t P o s n S e l e c t e d  =  t r u e  
E n d  I f
C a s e  S T A C K
I f  f l a g S t a c k S e l e c t e d  =  t r u e  T h e n  
f l a g S t a c k S e l e c t e d  =  f a l s e
E l s e
f l a g S t a c k S e l e c t e d  =  t r u e  
E n d  I f
C a s e  B U I L D
I f  f l a g B u i l d S e l e c t e d  =  t r u e  T h e n  
f l a g B u i l d S e l e c t e d  =  f a l s e
E l s e
f l a g B u i l d S e l e c t e d  = t r u e  
E n d  I f
E n d  S e l e c t
I f  f l a g C a l i b r a t e S e l e c t e d  =  t r u e  O r  f l a g D e f a u l t P o s n S e l e c t e d  
f l a g S t a c k S e l e c t e d  =  t r u e  O r  f l a g B u i l d S e l e c t e d  =  t r u e  T h e n  
B u t t o n T a s k s . B a c k C o l o r  =  1 2 6 3 2 2 5 6
E l s e
B u t t o n T a s k s . B a c k C o l o r  =  1 6 7 7 7 2 1 5  
E n d  I f
t r u e
S u b  P m e n u M u l t i M e d i a _ C l i c k ( i t e m N u m b e r )
S e l e c t  C a s e  i t e m N u m b e r
C a s e  M A I N _ V I D E O
I f  f l a g M a i n V i d e o S e l e c t e d  =  t r u e  T h e n  
f l a g M a i n V i d e o S e l e c t e d  =  f a l s e
E l s e
f l a g M a i n V i d e o S e l e c t e d  =  t r u e  
E n d  I f
C a s e  E X T R A _ V I D E O
I f  f l a g E x t r a V i d e o S e l e c t e d  =  t r u e  T h e n  
f l a g E x t r a V i d e o S e l e c t e d  =  f a l s e
E l s e
f l a g E x t r a V i d e o S e l e c t e d  =  t r u e  
E n d  I f
h a n d l e S e l e c t i o n ()
E n d  S u b
C a s e  V I R T U A L _ W O R L D
I f  f l a g V i r t u a l W o r l d S e l e c t e d  =  t r u e  T h e n  
f l a g V i r t u a l W o r l d S e l e c t e d  =  f a l s e
E l s e
f l a g V i r t u a l W o r l d S e l e c t e d  =  t r u e  
E n d  I f
E n d  S e l e c t
I f  f l a g M a i n V i d e o S e l e c t e d  =  t r u e  O r  f l a g E x t r a V i d e o S e l e c t e d  =  t r u e  O r  
f l a g V i r t u a l W o r l d S e l e c t e d  =  t r u e  T h e n
B u t t o n M u l t i M e d i a . B a c k C o l o r  =  1 2 6 3 2 2 5 6
E l s e
B u t t o n M u l t i M e d i a . B a c k C o l o r  =  1 6 7 7 7 2 1 5  
E n d  I f
h a n d l e S e l e c t i o n ( )
E n d  S u b
S u b  P m e n u G r a p h s _ C l i c k ( i t e m N u m b e r )
S e l e c t  C a s e  i t e m N u m b e r
C a s e  V O L T A G E
I f  f l a g V o l t a g e S e l e c t e d  =  t r u e  T h e n  
f l a g V o l t a g e S e l e c t e d  =  f a l s e
E l s e
f l a g V o l t a g e S e l e c t e d  =  t r u e  
E n d  I f
C a s e  C U R R E N T
I f  f l a g C u r r e n t S e l e c t e d  =  t r u e  T h e n  
f l a g C u r r e n t S e l e c t e d  =  f a l s e
E l s e
f l a g C u r r e n t S e l e c t e d  =  t r u e  
E n d  I f
E n d  S e l e c t
I f  f l a g V o l t a g e S e l e c t e d  =  t r u e  O r  f l a g C u r r e n t S e l e c t e d  =  t r u e  T h e n  
B u t t o n G r a p h s . B a c k C o l o r  =  1 2 6 3 2 2 5 6
E l s e
B u t t o n G r a p h s . B a c k C o l o r  =  1 6 7 7 7 2 1 5  
E n d  I f
h a n d l e S e l e c t i o n ( )
E n d  S u b
S u b  B u t t o n S h o w _ C l i c k ( )
I f  f l a g S h o w B u t t o n P r e s s e d  =  t r u e  T h e n
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f l a g S h o w B u t t o n P r e s s e d  =  f a l s e  
B u t t o n S h o w . B a c k C o l o r  =  1 6 7 7 7 2 1 5
E l s e
f l a g S h o w B u t t o n P r e s s e d  =  t r u e  
B u t t o n S h o w . B a c k C o l o r  =  1 2 6 3 2 2 5 6  
E n d  I f
h a n d l e S e l e c t i o n ( )
E n d  S u b
S u b  B u t t o n G o _ C l i c k ( )
I f  f l a g G o B u t t o n P r e s s e d  =  t r u e  T h e n  
f l a g G o B u t t o n P r e s s e d  =  f a l s e  
B u t t o n G o . B a c k C o l o r  =  1 6 7 7 7 2 1 5
E l s e
f l a g G o B u t t o n P r e s s e d  =  t r u e  
B u t t o n G o . B a c k C o l o r  =  1 2 6 3 2 2 5 6  
E n d  I f
h a n d l e S e l e c t i o n ( )
E n d  S u b
S u b  B u t t o n R e m o v e _ C l i c k ( )
I f  f l a g R e m o v e B u t t o n P r e s s e d  =  t r u e  T h e n  
f l a g R e m o v e B u t t o n P r e s s e d  =  f a l s e  
B u t t o n R e m o v e . B a c k C o l o r  =  1 6 7 7 7 2 1 5
E l s e
f l a g R e m o v e B u t t o n P r e s s e d  =  t r u e  
B u t t o n R e m o v e . B a c k C o l o r  =  1 2 6 3 2 2 5 6  
E n d  I f
h a n d l e S e l e c t i o n ( )
E n d  S u b
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S u b  B u t t o n S i m u l a t e _ C l i c k ( )
I f  f l a g S i m u l a t e B u t t o n P r e s s e d  =  t r u e  T h e n  
f l a g S i m u l a t e B u t t o n P r e s s e d  =  f a l s e  
B u t t o n S i m u l a t e . B a c k C o l o r  =  1 6 7 7 7 2 1 5
E l s e
f l a g S i m u l a t e B u t t o n P r e s s e d  =  t r u e  
B u t t o n S i m u l a t e . B a c k C o l o r  =  1 2 6 3 2 2 5 6  
E n d  I f
h a n d l e S e l e c t i o n ( )
E n d  S u b
S u b  B u t t o n E x p l a i n _ C l i c k ( )
I f  f l a g E x p l a i n B u t t o n P r e s s e d  =  t r u e  T h e n  
f l a g E x p l a i n B u t t o n P r e s s e d  =  f a l s e  
B u t t o n E x p l a i n . B a c k C o l o r  =  1 6 7 7 7 2 1 5
E l s e
f l a g E x p l a i n B u t t o n P r e s s e d  =  t r u e  
B u t t o n E x p l a i n . B a c k C o l o r  =  1 2 6 3 2 2 5 6  
E n d  I f
h a n d l e S e l e c t i o n ( )
E n d  S u b
S u b  B u t t o n S t o p _ C l i c k ( )
I f  f l a g S t o p B u t t o n P r e s s e d  =  t r u e  T h e n  
f l a g S t o p B u t t o n P r e s s e d  =  f a l s e  
B u t t o n S t o p . B a c k C o l o r  =  1 6 7 7 7 2 1 5
E l s e
f l a g S t o p B u t t o n P r e s s e d  =  t r u e  
B u t t o n S t o p . B a c k C o l o r  =  1 2 6 3 2 2 5 6  
E n d  I f
h a n d l e S e l e c t i o n ( )
E n d  S u b
S u b  B u t t o n C l e a r _ C l i c k ( )
I f  f l a g C l e a r B u t t o n P r e s s e d  =  t r u e  T h e n  
f l a g C l e a r B u t t o n P r e s s e d  =  f a l s e
B u t t o n C l e a r . B a c k C o l o r  =  1 6 7 7 7 2 1 5
E l s e
f l a g C l e a r B u t t o n P r e s s e d  =  t r u e
B u t t o n C l e a r . B a c k C o l o r  =  1 2 6 3 2 2 5 6
E n d  I f
h a n d l e S e l e c t i o n ( )
E n d  S u b
S u b  B u t t o n Q u i t _ C l i c k ( )
I f  f l a g Q u i t B u t t o n P r e s s e d  =  t r u e  T h e n  
f l a g Q u i t B u t t o n P r e s s e d  =  f a l s e
B u t t o n Q u i t . B a c k C o l o r  =  1 6 7 7 7 2 1 5
E l s e
f l a g Q u i t B u t t o n P r e s s e d  =  t r u e
B u t t o n Q u i t . B a c k C o l o r  =  1 2 6 3 2 2 5 6
E n d  I f
h a n d l e S e l e c t i o n ( )
E n d  S u b
S u b  B u t t o n R e s o u r c e s _ C l i c k ( )
P m e n u R e s o u r c e s . P o p U p ( )
E n d  S u b
S u b  B u t t o n S i m p l e O b j e c t s _ C l i c k ( )
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P m e n u S i m p l e O b j e c t s . P o p U p ( )
E n d  S u b
S u b  B u t t o n C o m p l e x O b j e c t s _ C l i c k ( )
P m e n u C o m p l e x O b j  e c t s . P o p U p ( )
E n d  S u b
S u b  B u t t o n T a s k s _ C l i c k ( )
P m e n u T a s k s . P o p U p ( )
E n d  S u b
S u b  B u t t o n M u l t i M e d i a _ C l i c k ( )
P m e n u M u l t i M e d i a . P o p U p ( )
E n d  S u b
S u b  B u t t o n G r a p h s _ C l i c k ( )
P m e n u G r a p h s . P o p U p ( )
E n d  S u b
S u b  h a n d l e S e l e c t i o n ( )
I f  f l a g T i m e r C a l l e d  =  t r u e  T h e n
' S e t  a  t i m e r  s o  t h a t  t h e  " r e f r e s h "  s u b r o u t i n e  i s  c a l l e d  a f t e r  2 0 0 0  m s  
t i m e r l D  =  s e t T i m e o u t ( " r e f r e s h " , 2 0 0 0 )  
f l a g T i m e r C a l l e d  =  f a l s e  
E n d  I f
' T h i s  c o d e  h a n d l e s  a l l  e x p l a n a t i o n s
I f  f l a g E x p l a i n B u t t o n P r e s s e d  =  t r u e  T h e n
I f  f l a g A d e p t R o b o t S e l e c t e d  =  t r u e  T h e n  
f l a g A d e p t R o b o t S e l e c t e d  =  f a l s e
M s g B o x  " T h e  A d e p t  R o b o t  i s  a  m a n i p u l a t o r  r o b o t  a r m " , v b l n f o r m a t i o n  
f l a g C o m p l e t e S e l e c t i o n  =  t r u e  
E n d  I f
I f  f l a g R o b u t e r S e l e c t e d  =  t r u e  T h e n
f l a g R o b u t e r R o b o t S e l e c t e d  =  f a l s e
M s g B o x  " T h e  R o b u t e r  R o b o t  i s  a  s e m i - a u t o n o m o u s  v e h i c u l a r  r o b o t .  I t  
w i l l  b e  i m p l e m e n t e d  i n  a  f u t u r e  r e l e a s e v b l n f o r m a t i o n  
f l a g C o m p l e t e S e l e c t i o n  =  t r u e  
E n d  I f
I f  p o s n O b j e c t A  >  0  O r  p o s n O b j e c t B  >  0  O r  p o s n O b j e c t C  >  0  T h e n  
p o s n O b j e c t A  =  0  
p o s n O b j e c t B  =  0  
p o s n O b j e c t C  =  0
M s g B o x  " S e l e c t i n g  t h e  S t a c k  T a s k  w i t h  t w o  o f  t h e s e  S i m p l e  
O b j e c t s  w i l l  c a u s e  t h e  f i r s t  o b j e c t  t o  b e  s t a c k e d  o n  t h e  s e c o n d " , v b l n f o r m a t i o n
f l a g C o m p l e t e S e l e c t i o n  =  t r u e
E n d  I f
I f  f l a g T o w e r S e l e c t e d  =  t r u e  T h e n  
f l a g T o w e r S e l e c t e d  =  f a l s e
M s g B o x  " T h e  T o w e r  i s  a  c o m p l e x  o b j e c t  t h a t  c a n  b e  b u i l t  by -  
s e l e c t i n g  i t  i n  c o n j u n c t i o n  w i t h  t h e  B u i l d  T a s k " , v b l n f o r m a t i o n
f l a g C o m p l e t e S e l e c t i o n  =  t r u e
E n d  I f
I f  f l a g S h o w B u t t o n P r e s s e d  =  t r u e  T h e n
f l a g S h o w B u t t o n P r e s s e d  =  f a l s e  _
M s g B o x  " W h e n  t h e  SHOW b u t t o n  i s  p r e s s e d  i n  c o n j u n c t i o n  w i t h  
a  R E S O U R C E  s e l e c t i o n ,  a n d  a  M U L T I M E D I A  o r  G R A P H S  s e l e c t i o n ,  t h e  s e l e c t e d  
v i s u a l  i t e m  i s  d i s p l a y e d " , v b l n f o r m a t i o n  
f l a g C o m p l e t e S e l e c t i o n  =  t r u e  
E n d  I f
I f  f l a g R e m o v e B u t t o n P r e s s e d  =  t r u e  T h e n
f l a g R e m o v e B u t t o n P r e s s e d  =  f a l s e  _ _ _
M s g B o x  " W h e n  t h e  R E M O V E  b u t t o n  i s  p r e s s e d  i n  c o n j u n c t i o n  w i t h  a  
R E S O U R C E  s e l e c t i o n ,  a n d  a  M U L T I M E D I A  o r  G R A P H S  s e l e c t i o n ,  t h e  s e l e c t e d  v i s u a l  
i t e m  i s  r e m o v e d " , v b l n f o r m a t i o n
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I f  f l a g C l e a r B u t t o n P r e s s e d  =  t r u e  T h e n  
f l a g C l e a r B u t t o n P r e s s e d  =  f a l s e  
M s g B o x  " I f  t h e  C L E A R  b u t t o n  i s  p r e s s e d ,  a l l  i t e m s  o n  t h e  
s t o r y b o a r d  w i l l  b e  c l e a r e d " , v b l n f o r m a t i o n  
f l a g C o m p l e t e S e l e c t i o n  =  t r u e  
E n d  I f
I f  f l a g S i m u l a t e B u t t o n P r e s s e d  =  t r u e  T h e n  
f l a g S i m u l a t e B u t t o n P r e s s e d  =  f a l s e
M s g B o x  " I n  a  f u t u r e  r e l e a s e ,  w h e n  t h e  S I M U L A T E  b u t t o n  i s  p r e s s e d  
i n  c o n j u n c t i o n  w i t h  a  R E S O U R C E  s e l e c t i o n ,  a n d  a  T A S K / O B J E C T  s e l e c t i o n ,  t h e  
s e l e c t e d  a c t i o n  i s  p e r f o r m e d  i n  t h e  ' V i r t u a l  W o r l d ' v b l n f o r m a t i o n  
f l a g C o m p l e t e S e l e c t i o n  =  t r u e  
E n d  I f
I f  f l a g S t o p B u t t o n P r e s s e d  =  t r u e  T h e n  
f l a g S t o p B u t t o n P r e s s e d  =  f a l s e
M s g B o x  " I n  a  f u t u r e  r e l e a s e ,  w h e n  t h e  S T O P  b u t t o n  i s  p r e s s e d ,  a n y  
t a s k  t h a t  i s  b e i n g  p e r f o r m e d  w i l l  b e  s t o p p e d  i m m e d i a t e l y " , v b l n f o r m a t i o n  
f l a g C o m p l e t e S e l e c t i o n  =  t r u e  
E n d  I f
I f  f l a g G o B u t t o n P r e s s e d  =  t r u e  T h e n  
f l a g G o B u t t o n P r e s s e d  =  f a l s e
M s g B o x  " I n  a  f u t u r e  r e l e a s e ,  w h e n  t h e  GO b u t t o n  i s  p r e s s e d ,  a n y  
t a s k  t h a t  h a s  b e e n  s t o p p e d  w i l l  b e  s t a r t e d  a g a i n " , v b l n f o r m a t i o n  
f l a g C o m p l e t e S e l e c t i o n  =  t r u e  
E n d  I f
I f  f l a g Q u i t B u t t o n P r e s s e d  =  t r u e  T h e n  
f l a g Q u i t B u t t o n P r e s s e d  =  f a l s e
M s g B o x  " W h e n  t h e  Q U I T  b u t t o n  i s  p r e s s e d ,  t h e  u s e r  i s  
r e t u r n e d  t o  t h e  p r e v i o u s  W e b  p a g e " , v b l n f o r m a t i o n
f l a g C o m p l e t e S e l e c t i o n  =  t r u e
E n d  I f
I f  f l a g M a i n V i d e o S e l e c t e d  =  t r u e  T h e n  
f l a g M a i n V i d e o S e l e c t e d  =  f a l s e
M s g B o x  " T h e  M a i n  V i d e o  c a u s e s  a  l a r g e ,  c o n t i n u o u s l y  u p d a t i n g  
p i c t u r e  o f  t h e  r o b o t  s e l e c t e d  t o  b e  s h o w n " , v b l n f o r m a t i o n
f l a g C o m p l e t e S e l e c t i o n  =  t r u e
E n d  I f
I f  f l a g E x t r a V i d e o S e l e c t e d  =  t r u e  T h e n  
f l a g E x t r a V i d e o S e l e c t e d  =  f a l s e
M s g B o x  " T h e  E x t r a  V i d e o  c a u s e s  a  s m a l l ,  c o n t i n u o u s l y  
u p d a t i n g  s e c o n d  p i c t u r e  o f  t h e  r o b o t  s e l e c t e d  t o  b e  s h o w n " , v b l n f o r m a t i o n
f l a g C o m p l e t e S e l e c t i o n  =  t r u e
E n d  I f
I f  f l a g V i r t u a l W o r l d S e l e c t e d  =  t r u e  T h e n
f l a g V i r t u a l W o r l d S e l e c t e d  =  f a l s e  _
M s g B o x  " I n  a  f u t u r e  r e l e a s e ,  t h e  V i r t u a l  W o r l d  w i l l  e n a b l e  
t h e  v i r t u a l  r e p r e s e n t a t i o n  o f  t e l e r o b o t i c  w o r k s p a c e s  a n d  t h e  s i m u l a t i o n  o f  
t a s k s  i n  t h e s e  w o r k s p a c e s  " , v b l n f o r m a t i o n  
f l a g C o m p l e t e S e l e c t i o n  =  t r u e  
E n d  I f
I f  f l a g V o l t a g e S e l e c t e d  =  t r u e  T h e n  
f l a g V o l t a g e S e l e c t e d  =  f a l s e  _
M s g B o x  " I n  a  f u t u r e  r e l e a s e ,  t h e  V O L T A G E  g r a p h  w i l l  
p r o v i d e  v o l t a g e  r e a d i n g s  f r o m  t h e  t e l e r o b o t i c  s y s t e m s  , v b l n f o r m a t i o n
f l a g C o m p l e t e S e l e c t i o n  =  t r u e
E n d  I f
I f  f l a g C u r r e n t S e l e c t e d  =  t r u e  T h e n  
f l a g C u r r e n t S e l e c t e d  =  f a l s e
f l a g C o m p l e t e S e l e c t i o n  = t r u e
E n d  I f
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M s g B o x  " I n  a  f u t u r e  r e l e a s e ,  t h e  C U R R E N T  g r a p h  w i l l  
p r o v i d e  c u r r e n t  r e a d i n g s  f r o m  t h e  t e l e r o b o t i c  s y s t e m s " , v b l n f o r m a t i o n
f l a g C o m p l e t e S e l e c t i o n  =  t r u e
E n d  I f
I f  f l a g C a l i b r a t e S e l e c t e d  =  t r u e  T h e n  
f l a g C a l i b r a t e S e l e c t e d  =  f a l s e
M s g B o x  " S e l e c t i n g  C a l i b r a t e  w i l l  c a u s e  t h e  c h o s e n  r o b o t  t o  
c a l i b r a t e  i t s e l f " , v b l n f o r m a t i o n
f l a g C o m p l e t e S e l e c t i o n  =  t r u e
E n d  I f
I f  f l a g D e f a u l t P o s n S e l e c t e d  =  t r u e  T h e n  
f l a g D e f a u l t P o s n S e l e c t e d  =  f a l s e
M s g B o x  " S e l e c t i n g  D e f a u l t  P o s i t i o n  w i l l  c a u s e  t h e  c h o s e n  
r o b o t  t o  r e t u r n  t o  i t s  d e f a u l t  p o s i t i o n " , v b l n f o r m a t i o n
f l a g C o m p l e t e S e l e c t i o n  =  t r u e
E n d  I f
I f  f l a g S t a c k S e l e c t e d  =  t r u e  T h e n  
f l a g S t a c k S e l e c t e d  =  f a l s e
M s g B o x  " S e l e c t i n g  S t a c k  w i t h  t w o  S i m p l e  O b j e c t s  w i l l  c a u s e  
t h e  f i r s t  o b j e c t  t o  b e  s t a c k e d  o n  t h e  s e c o n d " , v b l n f o r m a t i o n
f l a g C o m p l e t e S e l e c t i o n  =  t r u e
E n d  I f
I f  f l a g B u i l d S e l e c t e d  =  t r u e  T h e n  
f l a g B u i l s S e l e c t e d  =  f a l s e
M s g B o x  " S e l e c t i n g  B u i l d  w i t h  o n e  C o m p l e x  O b j e c t  w i l l  c a u s e  
t h e  c o m p l e x  o b j e c t  t o  b e  b u i l t " , v b l n f o r m a t i o n
f l a g C o m p l e t e S e l e c t i o n  =  t r u e
E n d  I f
E n d  I f
' T h i s  c o d e  h a n d l e s  t h e  m a j o r i t y  o f  b u t t o n  p r e s s e s
I f  f l a g S i m u l a t e B u t t o n P r e s s e d  =  t r u e  T h e n
f l a g S i m u l a t e B u t t o n P r e s s e d  =  f a l s e
M s g B o x  " T h e  ' S I M U L A T E '  f u n c t i o n  w i l l  b e  i m p l e m e n t e d  i n  a  f u t u r e  
r e l e a s e " , v b E x c l a m a t i o n
f l a g C o m p l e t e S e l e c t i o n  =  t r u e
E n d  I f
I f  f l a g S t o p B u t t o n P r e s s e d  =  t r u e  T h e n  
f l a g S t o p B u t t o n P r e s s e d  =  f a l s e
M s g B o x  " T h e  ' S T O P '  f u n c t i o n  w i l l  b e  i m p l e m e n t e d  i n  a  f u t u r e  
r e l e a s e " , v b E x c l a m a t i o n
f l a g C o m p l e t e S e l e c t i o n  =  t r u e  
E n d  I f
I f  f l a g G o B u t t o n P r e s s e d  =  t r u e  T h e n  
f l a g G o B u t t o n P r e s s e d  =  f a l s e
M s g B o x  " T h e  ' G O '  f u n c t i o n  w i l l  b e  i m p l e m e n t e d  i n  a  f u t u r e  
r e l e a s e " , v b E x c l a m a t i o n
f l a g C o m p l e t e S e l e c t i o n  =  t r u e  
E n d  I f
I f  f l a g R o b u t e r R o b o t S e l e c t e d  =  t r u e  T h e n
f l a g R o b u t e r R o b o t S e l e c t e d  =  f a l s e  _
M s g B o x  " T h e  R o b u t e r  R o b o t  w i l l  b e  i m p l e m e n t e d  i n  a  f u t u r e  
r e l e a s e " , v b E x c l a m a t i o n
f l a g C o m p l e t e S e l e c t i o n  =  t r u e  
E n d  I f
I f  f l a g V i r t u a l W o r l d S e l e c t e d  =  t r u e  T h e n
f l a g V i r t u a l W o r l d S e l e c t e d  =  f a l s e  _ _
M s g B o x  " T h e  V i r t u a l  W o r l d  w i l l  b e  i m p l e m e n t e d  i n  a  f u t u r e
r e l e a s e " , v b E x c l a m a t i o n
f l a g C o m p l e t e S e l e c t i o n  =  t r u e  
E n d  I f
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I f  f l a g V o l t a g e S e l e c t e d  =  t r u e  T h e n
f l a g V o l t a g e S e l e c t e d  =  f a l s e
M s g B o x  " T h e  V O L T A G E  g r a p h  w i l l  b e  i m p l e m e n t e d  i n  a  f u t u r e  
r e l e a s e " , v b E x c l a m a t i o n
f l a g C o m p l e t e S e l e c t i o n  =  t r u e  
E n d  I f
I f  f l a g C u r r e n t S e l e c t e d  =  t r u e  T h e n
f l a g C u r r e n t S e l e c t e d  =  f a l s e
M s g B o x  " T h e  C U R R E N T  g r a p h  w i l l  b e  i m p l e m e n t e d  i n  a  f u t u r e  
r e l e a s e " , v b E x c l a m a t i o n
f l a g C o m p l e t e S e l e c t i o n  =  t r u e  
E n d  I f
I f  f l a g C l e a r B u t t o n P r e s s e d  =  t r u e  T h e n
p i c t u r e l _ a l x . P i c t u r e l . V i s i b l e  =  f a l s e  
p i c t u r e 2 _ a l x . P i c t u r e 2 . V i s i b l e  =  f a l s e  
f l a g C o m p l e t e S e l e c t i o n  =  t r u e
E n d  I f
I f  f l a g Q u i t B u t t o n P r e s s e d  =  t r u e  T h e n
I f  f l a g C o n n e c t i o n O p e n e d  =  t r u e  T h e n  
P r o t _ C l i e n t . S e n d M s g  " C O N N E C T I O N  R E Q U E S T " , " C L O S E "
E n d  I f
' R e t u r n  t o  t h e  p r e v i o u s  W e b  p a g e  
s e l f . l o c a t i o n = " i n t r o . h t m "
E n d  I f
' T h i s  c o d e  c o n t r o l s  t h e  A d e p t  R o b o t
I f  f l a g A d e p t R o b o t S e l e c t e d  =  t r u e  T h e n
I f  f l a g S h o w B u t t o n P r e s s e d  =  t r u e  T h e n
I f  f l a g M a i n V i d e o S e l e c t e d  =  t r u e  T h e n
p i c t u r e l _ a l x . P i c t u r e l . V i s i b l e  =  t r u e  
f l a g C o m p l e t e S e l e c t i o n  =  t r u e  
E n d  I f
I f  f l a g E x t r a V i d e o S e l e c t e d  =  t r u e  T h e n
p i c t u r e 2 _ a l x . P i c t u r e 2 . V i s i b l e  =  t r u e  
f l a g C o m p l e t e S e l e c t i o n  =  t r u e  
E n d  I f
E l s e l f  f l a g R e m o v e B u t t o n P r e s s e d  =  t r u e  T h e n  
I f  f l a g M a i n V i d e o S e l e c t e d  =  t r u e  T h e n
p i c t u r e l _ a l x . P i c t u r e l . V i s i b l e  =  f a l s e  
f l a g C o m p l e t e S e l e c t i o n  =  t r u e  
E n d  I f
I f  f l a g E x t r a V i d e o S e l e c t e d  =  t r u e  T h e n
p i c t u r e 2 _ a l x . P i c t u r e 2 . V i s i b l e  =  f a l s e  
f l a g C o m p l e t e S e l e c t i o n  =  t r u e  
E n d  I f
E l s e l f  f l a g C a l i b r a t e S e l e c t e d  =  t r u e  T h e n  
I f  f l a g C o n n e c t i o n O p e n e d  =  f a l s e  T h e n
P r o t _ C l i e n t . S e n d M s g  " C O N N E C T I O N  R E Q U E S T O P E N "  
f l a g C o n n e c t i o n O p e n e d  =  t r u e
P r o t _ C l i e n t . S e n d M s g  " T A S K  R E Q U E S T " ,  " C A L I B R A T E _ A D E P T  
f l a g C o m p l e t e S e l e c t i o n  =  t r u e
E l s e
P r o t _ C l i e n t . S e n d M s g  " T A S K  R E Q U E S T " , " C A L I B R A T E _ A D E P T  
f l a g C o m p l e t e S e l e c t i o n  =  t r u e  
E n d  I f
E l s e l f  f l a g D e f a u l t P o s n S e l e c t e d  =  t r u e  T h e n  
I f  f l a g C o n n e c t i o n O p e n e d  =  f a l s e  T h e n
P r o t _ C l i e n t . S e n d M s g  " C O N N E C T I O N  R E Q U E S T " , " O P E N "
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f l a g C o n n e c t i o n O p e n e d  =  t r u e
P r o t _ C l i e n t . S e n d M s g  " T A S K  R E Q U E S T " , " D E F A U L T _ P O S I T I O N "  
f l a g C o m p l e t e S e l e c t i o n  =  t r u e
E l s e
P r o t _ C l i e n t . S e n d M s g  " T A S K  R E Q U E S T " , " D E F A U L T _ P O S I T I O N "  
f l a g C o m p l e t e S e l e c t i o n  =  t r u e  
E n d  I f
E l s e l f  f l a g S t a c k S e l e c t e d  =  t r u e  T h e n
I f  p o s n O b j e c t A  >  0  A n d  p o s n O b j e c t B  >  0  T h e n  
I f  p o s n O b j e c t A  <  p o s n O b j e c t B  T h e n
' H a v e  a s k e d  f o r  O b j e c t  A  t o  b e  s t a c k e d  o n  O b j e c t  B  
I f  f l a g C o n n e c t i o n O p e n e d  =  f a l s e  T h e n
P r o t _ C l i e n t . S e n d M s g  " C O N N E C T I O N  R E Q U E S T " , " O P E N "  
f l a g C o n n e c t i o n O p e n e d  =  t r u e  
P r o t _ C l i e n t . S e n d M s g  " T A S K  
R E Q U E S T " , " S T A C K _ O B J E C T , O B J E C T _ A , O B J E C T _ B "
f l a g C o m p l e t e S e l e c t i o n  =  t r u e
E l s e
P r o t _ C l i e n t . S e n d M s g  " T A S K  
R E Q U E S T " , " S T A C K _ O B J E C T , O B J E C T _ A , O B J E C T _ B "
f l a g C o m p l e t e S e l e c t i o n  =  t r u e  
E n d  I f
E l s e
' H a v e  a s k e d  f o r  O b j e c t  B  t o  b e  s t a c k e d  o n  O b j e c t  A  
I f  f l a g C o n n e c t i o n O p e n e d  =  f a l s e  T h e n
P r o t _ C l i e n t . S e n d M s g  " C O N N E C T I O N  R E Q U E S T " , " O P E N  
f l a g C o n n e c t i o n O p e n e d  =  t r u e  
P r o t _ C l i e n t . S e n d M s g  " T A S K  
R E Q U E S T " , " S T A C K _ O B J E C T , O B J E C T _ B , O B J E C T _ A "
f l a g C o m p l e t e S e l e c t i o n  =  t r u e
E l s e
P r o t _ C l i e n t . S e n d M s g  " T A S K  
R E Q U E S T " , " S T A C K _ O B J E C T , O B J E C T _ B , O B J E C T _ A "
f l a g C o m p l e t e S e l e c t i o n  =  t r u e  
E n d  I f  
E n d  I f
E l s e l f  p o s n O b j e c t A  >  0  A n d  p o s n O b j e c t C  >  0  T h e n  
I f  p o s n O b j e c t A  <  p o s n O b j e c t C  T h e n
' H a v e  a s k e d  f o r  O b j e c t  A  t o  b e  s t a c k e d  o n  O b j e c t  C 
I f  f l a g C o n n e c t i o n O p e n e d  =  f a l s e  T h e n
P r o t _ C l i e n t . S e n d M s g  " C O N N E C T I O N  R E Q U E S T " , " O P E N  
f l a g C o n n e c t i o n O p e n e d  =  t r u e  
P r o t _ C 1 i e n t . S e n d M s g  " T A S K  
R E Q U E S T " , " S T A C K _ O B J E C T , O B J E C T _ A , O B J E C T _ C "
f l a g C o m p l e t e S e l e c t i o n  =  t r u e
E l s e
P r o t _ C l i e n t . S e n d M s g  " T A S K  
R E Q U E S T " , " S T A C K _ O B J E C T , O B J E C T _ A , O B J E C T _ C " _
f l a g C o m p l e t e S e l e c t i o n  =  t r u e  
E n d  I f
E l s e  .
' H a v e  a s k e d  f o r  O b j e c t  C t o  b e  s t a c k e d  o n  O b j e c t  A  
I f  f l a g C o n n e c t i o n O p e n e d  =  f a l s e  T h e n
P r o t _ C l i e n t . S e n d M s g  " C O N N E C T I O N  R E Q U E S T O P E N "  
f l a g C o n n e c t i o n O p e n e d  =  t r u e  
P r o t _ C l i e n t . S e n d M s g  " T A S K  
R E Q U E S T " , " S T A C K _ O B J E C T , O B J E C T _ C , O B J E C T _ A "
f l a g C o m p l e t e S e l e c t i o n  =  t r u e
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E l s e
P r o t _ C l i e n t . S e n d M s g  " T A S K  
R E Q U E S T " , " S T A C K _ O B J E C T , O B J E C T _ C , O B J E C T _ A "
f l a g C o m p l e t e S e l e c t i o n  =  t r u e  
E n d  I f  
E n d  I f
E l s e l f  p o s n O b j e c t B  >  0  A n d  p o s n O b j e c t C  >  0  T h e n  
I f  p o s n O b j e c t B  <  p o s n O b j e c t C  T h e n
' H a v e  a s k e d  f o r  O b j e c t  B  t o  b e  s t a c k e d  o n  O b j e c t  C 
I f  f l a g C o n n e c t i o n O p e n e d  =  f a l s e  T h e n
P r o t _ C l i e n t . S e n d M s g  " C O N N E C T I O N  R E Q U E S T " , " O P E N  
f l a g C o n n e c t i o n O p e n e d  =  t r u e  
P r o t _ C l i e n t . S e n d M s g  " T A S K  
R E Q U E S T " , " S T A C K _ O B J E C T , O B J E C T _ B , O B J E C T _ C "
f l a g C o m p l e t e S e l e c t i o n  =  t r u e
E l s e
P r o t _ C l i e n t . S e n d M s g  " T A S K  
R E Q U E S T " , " S T A C K _ O B J E C T , O B J E C T _ B , O B J E C T _ C "
f l a g C o m p l e t e S e l e c t i o n  =  t r u e  
E n d  I f
E l s e
' H a v e  a s k e d  f o r  O b j e c t  C t o  b e  s t a c k e d  o n  O b j e c t  B  
I f  f l a g C o n n e c t i o n O p e n e d  =  f a l s e  T h e n
P r o t _ C l i e n t . S e n d M s g  " C O N N E C T I O N  R E Q U E S T " , " O P E N  
f l a g C o n n e c t i o n O p e n e d  =  t r u e  
P r o t _ C l i e n t . S e n d M s g  " T A S K  
R E Q U E S T " , " S T A C K _ O B J E C T , O B J E C T _ C , O B J E C T _ B "
f l a g C o m p l e t e S e l e c t i o n  =  t r u e
E l s e
P r o t _ C l i e n t . S e n d M s g  " T A S K  
R E Q U E S T " , " S T A C K _ O B J E C T , O B J E C T _ C , O B J E C T _ B "
f l a g C o m p l e t e S e l e c t i o n  =  t r u e  
E n d  I f  
E n d  I f  
E n d  I f
E l s e l f  f l a g B u i l d S e l e c t e d  =  t r u e  T h e n  
I f  f l a g T o w e r S e l e c t e d  =  t r u e  T h e n
I f  f l a g C o n n e c t i o n O p e n e d  =  f a l s e  T h e n
P r o t _ C l i e n t . S e n d M s g  " C O N N E C T I O N  R E Q U E S T " ; "O P E N "  
f l a g C o n n e c t i o n O p e n e d  =  t r u e
P r o t _ C l i e n t . S e n d M s g  " T A S K  R E Q U E S T B U I L D _ T O W E R "  
f l a g C o m p l e t e S e l e c t i o n  =  t r u e
E l s e
P r o t _ C l i e n t . S e n d M s g  " T A S K  R E Q U E S T " , " B U I L D _ T O W E R  
f l a g C o m p l e t e S e l e c t i o n  =  t r u e  
E n d  I f
E n d  I f  
E n d  I f  
E n d  I f
I f  f l a g C o m p l e t e S e l e c t i o n  =  t r u e  T h e n  
r e i n i t i a l i s e ( )
E n d  I f  
E n d  S u b  
—  >
< / S C R I P T >
< P >
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< A  H R E F  =  " m a i l t o : 1 . d u n n @ u o w . e d u . a u " > < I M G  S R C  =  " l e t t e r . g i f "  A L T  =  " E m a i l "  
B O R D E R =  O x / A >  C o m m e n t s  a n d  q u e r i e s  t o  < I > < A  H R E F  =
" m a i l t o  : 1 . d u n n @ u o w . e d u . a u " > D r . L e o n e  D u n n < / A x / I > . L a s t  m o d i f i e d  b y  < I > < A  
H R E F  =  " m a i l t o : h a r t f i e l . s u e . s c @ b h p . c o m . a u " > S u s a n  H a r t f i e l < / A x / I >  o n  1 5 / 0 9 / 9 7 .
< / B O D Y >
< / H T M L >
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Picturel.alx : HTML Layout Control definition for the Main Video image
< D I V  B A C K G R O U N D = " # 5 0 "  I D = " p i c t u r e l "
S T Y L E = " L A Y O U T : F I X E D ; W I D T H : 2  5  4 p t ; H E I G H T : 1 8  9 p t ; " >
< O B J E C T  I D = " P i c t u r e l "
C L A S S I D = " C L S I D : D 4 A 9 7  6 2  0 - 8 E 8 F - 1 1 C F - 9 3 C D - 0 0 A A 0 0 C 0  8 F D F "
S T Y L E = " T O P :  O p t ;  L E F T :  O p t ;  W I D T H :  2  5 6 p t ;  H E I G H T :  2 3  l p t ;  D I S P L A Y :  N O N E ;  Z I N D E X :  0 ;  " >  
< P A R A M  N A M E = " B o r d e r S t y l e " V A L U E = " 0 " >
< P A R A M  N A M E = " S i z e M o d e " V A L U E = " 3 " >
< P A R A M  N A M E = " S i z e " V A L U E = " 9 0 2 2 ; 8 1 4 9 " >
< P A R A M  N A M E = " P i c t u r e A l i g n m e n t " V A L U E = " 0 " >
< P A R A M  N A M E = "V a r i o u s P r o p e r t y B i t s " V A L U E = " 1 9 " >
< / O B J E C T >
< / D I V >
Picture2.alx : HTML Layout Control definition for the Extra Video image
< D I V  B A C K G R O U N D = " # 5 0 "  I D = " p i c t u r e 2 "
S T Y L E = " L A Y O U T : F I X E D ; W I D T H : 1 2 l p t ; H E I G H T : 9 O p t ;  " >
< O B J E C T  I D = " P i c t u r e 2 "
C L A S S I D = " C L S I D : D 4 A 9 7 6 2 0 - 8 E 8 F - 1 1 C F - 9 3 C D - 0 0 A A 0 0 C 0 8 F D F "
S T Y L E = " T O P : O p t ; L E F T : O p t ; W I D T H : 1 2 4 p t ; H E I G H T : 9 9 p t ; D I S P L A Y : N O N E ; Z I N D E X : 0 ; " >  
< P A R A M  N A M E = " B o r d e r S t y l e "  V A L U E = " 0 " >
< P A R A M  N A M E = " S i z e M o d e "  V A L U E = " 3 " >
< P A R A M  N A M E = " S i z e " V A L U E = " 4 3 6 6 ; 3 4 9 3 " >
< P A R A M  N A M E = " P i c t u r e A l i g n m e n t " V A L U E = " 0 " >
< P A R A M  N A M E = "V a r i o u s P r o p e r t y B i t s " V A L U E = " 1 9 " >
< / O B J E C T >
< / D I V >
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Prot_Client.cpp : Implementation of CProt_ClientApp and DLL registration.
# i n c l u d e  " s t d a f x . h "
# i n c l u d e  " P r o t _ C l i e n t . h "
# i f d e f  _ D E B U G  
# d e f i n e  n e w  D E B U G _ N E W  
# u n d e f  T H I S _ F I L E
s t a t i c  c h a r  T H I S _ F I L E [ ]  =  ___ F I L E .
t e n d i f
C P r o t _ C l i e n t A p p  N E A R  t h e A p p ;
c o n s t  G U I D  C D E C L  B A S E D _ C O D E  _ t l i d  =
{ 0 x e f 7 b f c 4 0 ,  0 x l f 0 6 ,  O x l l d l ,  { O x b O , 0 x 5 9 ,  0 x 9 4 ,  0 x 8 6 ,  0 x 1 ,  
O x c l ,  0 x 6 ,  0 x 2 7  } } ;  
c o n s t  WORD _ w V e r M a j o r  =  1 ;  
c o n s t  WORD _ w V e r M i n o r  =  0 ;
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /
/ /  C P r o t _ C l i e n t A p p : : I n i t l n s t a n c e  -  D L L  i n i t i a l i z a t i o n
B O O L  C P r o t _ C l i e n t A p p : : I n i t i n s t a n c e ( )
{
/ /  C G :  T h e  f o l l o w i n g  b l o c k  w a s  a d d e d  b y  t h e  W i n d o w s  S o c k e t s  c o m p o n e n t .
{
# i f n d e f  _ M A C
i f  ( ! A f x S o c k e t l n i t ( )  )
{
A f x M e s s a g e B o x ( C G _ I D S _ S O C K E T S _ I N I T _ F A I L E D ) ; 
r e t u r n  F A L S E ;
}
# e n d i f  / /  _ M A C
}
B O O L  b i n i t  =  C O l e C o n t r o l M o d u l e : : I n i t l n s t a n c e ( ) ;
i f  ( b i n i t )
{
/ /  T O D O :  A d d  y o u r  o w n  m o d u l e  i n i t i a l i z a t i o n  c o d e  h e r e .
}
r e t u r n  b i n i t ;
}
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /
/ /  CProt_ClientApp: : Exitlnstance -  D L L  termination
i n t  C P r o t _ C l i e n t A p p : : E x i t l n s t a n c e ( )
/ /  T O D O :  A d d  y o u r  o w n  m o d u l e  t e r m i n a t i o n  c o d e  h e r e .
r e t u r n  C O l e C o n t r o l M o d u l e : : E x i t l n s t a n c e ( )  ;
}
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S T D A P I  D l l R e g i s t e r S e r v e r ( v o i d )
{
A F X _ M A N A G E _ S T A T E ( _ a f x M o d u l e A d d r T h i s ) ;
i f  ( ! A f x O l e R e g i s t e r T y p e L i b ( A f x G e t l n s t a n c e H a n d l e ( )  , _ t l i d ) ) 
r e t u r n  R e s u l t F r o m S c o d e ( S E L F R E G _ E _ T Y P E L I B ) ;
i f  ( ! C O l e O b j e c t F a c t o r y E x : : U p d a t e R e g i s t r y A l l ( T R U E ) ) 
r e t u r n  R e s u l t F r o m S c o d e ( S E L F R E G _ E _ C L A S S ) ;
r e t u r n  N O E R R O R ;
}
/////////////////////////////////////////////////////////////////////////////
/ /  D l l R e g i s t e r S e r v e r  -  A d d s  e n t r i e s  t o  t h e  s y s t e m  r e g i s t r y
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  
/ /  D l l U n r e g i s t e r S e r v e r  -  R e m o v e s  e n t r i e s  f r o m  t h e  s y s t e m  r e g i s t r y
S T D A P I  D l l U n r e g i s t e r S e r v e r ( v o i d )
{
A F X _ M A N A G E _ S T A T E ( _ a f x M o d u l e A d d r T h i s ) ;
i f  ( ! A f x O l e U n r e g i s t e r T y p e L i b ( _ t l i d ,  _ w V e r M a j o r ,  _ w V e r M i n o r ) ) 
r e t u r n  R e s u l t F r o m S c o d e ( S E L F R E G _ E _ T Y P E L I B ) ;
i f  ( ! C O l e O b j e c t F a c t o r y E x : ¡ U p d a t e R e g i s t r y A l l ( F A L S E ) ) 
r e t u r n  R e s u l t F r o m S c o d e ( S E L F R E G _ E _ C L A S S ) ;
r e t u r n  N O E R R O R ;
}
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Prot_Client.def : Declares the module parameters.
L I B R A R Y  " P R O T _ C L I E N T . O C X "
E X P O R T S
D l l C a n U n l o a d N o w  @1
D l l G e t C l a s s O b j e c t  @2 
D l l R e g i s t e r S e r v e r  @3 
D l l U n r e g i s t e r S e r v e r  @4
P R I V A T E
P R I V A T E
P R I V A T E
P R I V A T E
Prot Client.h : Main header file for PROT CLIENT.DLL.
#  i  f  ! d e f i n e d ( ___ A F X C T L _ H ___  )
# e r r o r  i n c l u d e  ' a f x c t l . h '  b e f o r e  i n c l u d i n g  t h i s  f i l e
# e n d i f
# i n c l u d e  " r e s o u r c e . h "  / /  m a i n  s y m b o l s
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /
/ /  C P r o t _ C l i e n t A p p  : S e e  P r o t _ C l i e n t . c p p  f o r  i m p l e m e n t a t i o n .
c l a s s  C P r o t _ C l i e n t A p p  : p u b l i c  C O l e C o n t r o l M o d u l e
{
p u b l i c  :
B O O L  I n i t l n s t a n c e ( ) ;  
i n t  E x i t l n s t a n c e ( ) ;
} ;
e x t e r n
e x t e r n
e x t e r n
c o n s t
c o n s t
c o n s t
G U I D  C D E C L  _ t l i d ;  
WORD _ w V e r M a j o r ;  
WORD _ w V e r M i n o r ;
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Prot_ClientCtl.cpp : Implementation of the CProt_ClientCtrl OLE Control class.
# i n c l u d e  " s t d a f x . h "  
# i n c l u d e  " P r o t _ C l i e n t . h "  
# i n c l u d e  " P r o t _ C l i e n t C t l . h  
# i n c l u d e  " P r o t _ C l i e n t P p g . h
# i f d e f  _ D E B U G  
# d e f i n e  n e w  D E B U G _ N E W  
# u n d e f  T H I S _ F I L E
s t a t i c  c h a r  T H I S _ F I L E [ ]  =  ___ F I L E ___ ;
# e n d i f
v o i d  F a i l e d T o G e t H o s t n a m e ( c h a r  * s z H o s t n a m e ) ;
I M P L E M E N T _ D Y N C R E A T E ( C P r o t _ C l i e n t C t r l ,  C O l e C o n t r o l )
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /
/ /  M e s s a g e  m a p
B E G I N _ M E S S A G E _ M A P ( C P r o t _ C l i e n t C t r l , C O l e C o n t r o l )
/ / { { A F X _ M S G _ M A P ( C P r o t _ C l i e n t C t r l )
/ /  N O T E  -  C l a s s W i z a r d  w i l l  a d d  a n d  r e m o v e  m e s s a g e  m a p  e n t r i e s  
/ /  D O N O T  E D I T  w h a t  y o u  s e e  i n  t h e s e  b l o c k s  o f  g e n e r a t e d  c o d e  !
/ / } } A F X _ M S G _ M A P
O N _ O L E V E R B ( A F X _ I D S _ V E R B _ P R O P E R T I E S , O n P r o p e r t i e s )
E N D _ M E S S A G E _ M A P ( )
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /
/ /  D i s p a t c h  m a p
B E G I N _ D I S P A T C H _ M A P ( C P r o t _ C l i e n t C t r l , C O l e C o n t r o l )
/ / { { A F X _ D I S  P A T C H _ M A P ( C P r o t _ C l i e n t C t r l )
D I S P _ P R O P E R T Y _ N O T I F Y ( C P r o t _ C l i e n t C t r l , " R e m o t e S e r v e r H o s t n a m e " ,
m _ r e m o t e S e r v e r H o s t n a m e ,  O n R e m o t e S e r v e r H o s t n a m e C h a n g e d ,  V T _ B S T R )
D I S P _ F U N C T I O N ( C P r o t _ C l i e n t C t r l , " S e n d M s g " ,  S e n d M s g ,  V T _ B O O L ,  V T S _ B S T R  
V T S _ B S T R )
D I S P _ F U N C T I O N ( C P r o t _ C l i e n t C t r l , " D i s p l a y D e t a i l s " ,  D i s p l a y D e t a i l s ,
V T _ E M P T Y , V T S _ N O N E )
D I S P _ S T O C K P R O P _ R E A D Y S T A T E ( )
/ / } } A F X _ D I S P A T C H _ M A P
D I S P _ F U N C T I O N _ I D ( C P r o t _ C l i e n t C t r l , " A b o u t B o x " , D I S P I D _ A B O U T B O X ,  
A b o u t B o x ,  V T _ E M P T Y , V T S _ N O N E )
E N D _ D I S P A T C H _ M A P ( )
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / 7
/ /  E v e n t  m a p
B E G I N _ E V E N T _ M A P ( C P r o t _ C l i e n t C t r l , C O l e C o n t r o l )
/ / { { A F X _ E V E N T _ M A P ( C P r o t _ C l i e n t C t r l ) _
/ /  N O T E  -  C l a s s W i z a r d  w i l l  a d d  a n d  r e m o v e  e v e n t  m a p  e n t r i e s  
/ /  D O N O T  E D I T  w h a t  y o u  s e e  i n  t h e s e  b l o c k s  o f  g e n e r a t e d  c o d e  ! 
E V E N T _ S T O C K _ R E A D Y  S T A T E C H A N G E ( )
/ / } } A F X _ E V E N T _ M A P  
E N D _ E V E N T _ M A P ( )
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / 7 / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /
/ /  P r o p e r t y  p a g e s
/ /  T O D O : A d d  m o r e  p r o p e r t y  p a g e s  a s  n e e d e d .  R e m e m b e r  t o  i n c r e a s e  t h e  c o u n t !  
B E G I N _ P R O P P A G E I D S ( C P r o t _ C l i e n t C t r l , 1 )
P R O P P A G E I D ( C P r o t _ C l i e n t P r o p P a g e : : g u i d )
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E N D _ P R O P P A G E I D S ( C P r o t _ C l i e n t C t r l )
I M P L E M E N T _ O L E C R E A T E _ E X ( C P r o t _ C l i e n t C t r l ,  " P R O T C L I E N T . P r o t C l i e n t C t r l . 1 "  ,
O x e f 7 b f c 4 3 , 0 x l f 0 6 ,  O x l l d l ,  O x b O , 0 x 5 9 ,  0 x 9 4 ,  0 x 8 6 ,  0 x 1 ,  O x c l ,  0 x 6 ,
0 x 2 7 )
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /
/ /  I n i t i a l i z e  c l a s s  f a c t o r y  a n d  g u i d
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /
/ /  T y p e  l i b r a r y  I D  a n d  v e r s i o n
I M P L E M E N T _ O L E T Y P E L I B ( C P r o t _ C l i e n t C t r l , _ t l i d ,  _ w V e r M a j o r ,  _ w V e r M i n o r )
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /
/ /  I n t e r f a c e  I D s
c o n s t  I I D  B A S E D _ C O D E  I I D _ D P r o t _ C l i e n t  =
{ O x e f 7 b f c 4 1 , 0 x l f 0 6 ,  O x l l d l ,  { O x b O ,  0 x 5 9 ,  0 x 9 4 ,  0 x 8 6 ,  0 x 1 ,  
O x c l ,  0 x 6 ,  0 x 2 7  } } ;
c o n s t  I I D  B A S E D _ C O D E  I I D _ D P r o t _ C l i e n t E v e n t s  =
{ O x e f 7 b f c 4 2 , 0 x l f 0 6 ,  O x l l d l ,  { O x b O ,  0 x 5 9 ,  0 x 9 4 ,  0 x 8 6 ,  O x l ,  
O x c l ,  0 x 6 ,  0 x 2 7  } } ;
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /
/ /  C o n t r o l  t y p e  i n f o r m a t i o n
s t a t i c  c o n s t  DWORD B A S E D _ C O D E  _ d w P r o t _ C l i e n t O l e M i s c  =
O L E M I S C _ I N V I S I B L E A T R U N T I M E  |
O L E M I S C _ S E T C L I E N T S I T E F I R S T  |
O L E M I S C _ I N S I D E O U T  |
O L E M I S C _ C A N T L I N K I N S I D E  |
O L E M I S C _ R E C O M P O S E O N R E S I Z E ;
I M P L E M E N T _ O L E C T L T Y P E ( C P r o t _ C l i e n t C t r l , I D S _ P R O T _ C L I E N T , _ d w P r o t _ C l i e n t O l e M i s c )
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /
/ /  C P r o t _ C l i e n t C t r l : : C P r o t _ C l i e n t C t r l F a c t o r y : : U p d a t e R e g i s t r y  -
/ /  A d d s  o r  r e m o v e s  s y s t e m  r e g i s t r y  e n t r i e s  f o r  C P r o t _ C l i e n t C t r l
B O O L  C P r o t _ C l i e n t C t r l : : C P r o t _ C l i e n t C t r l F a c t o r y : : U p d a t e R e g i s t r y ( B O O L  b R e g i s t e r )
{ .
/ /  T O D O :  V e r i f y  t h a t  y o u r  c o n t r o l  f o l l o w s  a p a r t m e n t - m o d e l  t h r e a d i n g
r u l e s .
/ /  R e f e r  t o  M F C  T e c h N o t e  6 4  f o r  m o r e  i n f o r m a t i o n .
/ / I f  y o u r  c o n t r o l  d o e s  n o t  c o n f o r m  t o  t h e  a p a r t m e n t - m o d e l  r u l e s ,  t h e n
/ /  y o u  m u s t  m o d i f y  t h e  c o d e  b e l o w ,  c h a n g i n g  t h e  6 t h  p a r a m e t e r  f r o m
/ /  a f x R e g A p a r t m e n t T h r e a d i n g  t o  0 .
i f  ( b R e g i s t e r )
r e t u r n  A f x O l e R e g i s t e r C o n t r o l C l a s s (
A f x G e t l n s t a n c e H a n d l e ( ) ,
m _ c l s i d ,
m _ l p s z P r o g I D ,
I D S _ P R O T _ C L I E N T ,
I D B _ P R O T _ C L I E N T , 
a f x R e g A p a r t m e n t T h r e a d i n g ,
_ d w P r o t _ C l i e n t O l e M i s c ,
_ t l i d ,
_ w V e r M a j o r ,
_ w V e r M i n o r ) ;
e l s e
r e t u r n  A f x O l e U n r e g i s t e r C l a s s ( m _c l s i d ,  m__I p s z P r o g I D ) ,
}
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C P r o t _ C l i e n t C t r l : : C P r o t _ C l i e n t C t r l ( )
{
I n i t i a l i z e l l D s ( & I I D _ D P r o t _ _ C l i e n t , & I I D _ D P r o t _ C l i e n t E v e n t s ) ; 
m _ l R e a d y S t a t e  =  R E A D Y S T A T E _ L O A D I N G ;
/ /  T O D O :  C a l l  I n t e r n a l S e t R e a d y S t a t e  w h e n  t h e  r e a d y s t a t e  c h a n g e s .  
G e t H o s t I D ( ) ;
/ /  T O D O :  I n i t i a l i z e  y o u r  c o n t r o l ' s  i n s t a n c e  d a t a  h e r e .
C B i t m a p  d i s p l a y _ b i t m a p ;
i f  ( d i s p l a y _ b i t m a p . L o a d B i t m a p ( I D B _ D i s p l a y )  = =  T R U E )  {
B I T M A P  b m ;
d i s p l a y _ b i t m a p . G e t O b j e c t ( s i z e o f ( b m )  , S c b m ) ; / /  G e t  s i z e  d e t a i l s
S e t l n i t i a l S i z e ( b m . b m W i d t h ,  b m . b m H e i g h t ) ;
}
e l s e  {
S e t l n i t i a l S i z e ( 5 0 ,  5 0 ) ;
}
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /
/ /  C P r o t _ C l i e n t C t r l : : C P r o t _ C l i e n t C t r l  -  C o n s t r u c t o r
}
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /
/ /  C P r o t _ C l i e n t C t r l : : ~ C P r o t _ C l i e n t C t r l  -  D e s t r u c t o r
C P r o t _ C l i e n t C t r l : : ~ C P r o t _ C l i e n t C t r l ( )
{
/ /  T O D O :  C l e a n u p  y o u r  c o n t r o l ' s  i n s t a n c e  d a t a  h e r e .
}
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /
/ /  C P r o t _ C l i e n t C t r l : : O n D r a w  -  D r a w i n g  f u n c t i o n
v o i d  C P r o t _ C l i e n t C t r l : : O n D r a w (
C D C *  p d c ,  c o n s t  C R e c t &  r c B o u n d s ; c o n s t  C R e c t &  r c l n v a l i d )
{
C B i t m a p  d i s p l a y _ b i t m a p ;
i f  ( d i s p l a y _ b i t m a p . L o a d B i t m a p ( I D B _ D i s p l a y ) = =  T R U E )  {
B I T M A P  b m ;
C D C  d c M e m ; / /  M e m o r y  d e v i c e  t o  h o l d  b i t m a p
d i s p l a y _ b i t m a p . G e t O b j e c t ( s i z e o f ( b m ) , & b m ) ; / /  G e t  s i z e  d e t a i l s
/ /  M a k e  t h e  m e m o r y  d e v i c e  c o m p a t i b l e  w i t h  t h e  s c r e e n  
d c M e m . C r e a t e C o m p a t i b l e D C ( p d c ) ;
C B i t m a p *  o l d M e m o r y C o n t e n t s  = 
d c M e m . S e l e c t O b j e c t ( & d i s p l a y _ b i t m a p ) ;
/ /  D i s p l a y  t h e  b i t m a p
p d c - > B i t B l t ( 0 ,  0 ,  b m . b m W i d t h ,  b m . b m H e i g h t ,  S c d c M e m ,  0 ,  0 ,
S R C C O P Y ) ;
/ /  C l e a n - u p  m e m o r y
d c M e m . S e l e c t O b j e c t ( o l d M e m o r y C o n t e n t s ) ;
}
}
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /
/ /  C P r o t _ C l i e n t C t r l : : D o P r o p E x c h a n g e  -  P e r s i s t e n c e  s u p p o r t
v o i d  C P r o t _ C l i e n t C t r l : : D o P r o p E x c h a n g e ( C P r o p E x c h a n g e *  p P X )
{ . . .
E x c h a n g e V e r s i o n  ( p P X ,  M A K E L O N G  ( _ w V e r M m o r , _ w V e r M a j  o r ) ) ;
C O l e C o n t r o l : : D o P r o p E x c h a n g e ( p P X ) ;
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/ /  T O D O :  C a l l  P X _  f u n c t i o n s  f o r  e a c h  p e r s i s t e n t  c u s t o m  p r o p e r t y .
}
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /
/ /  C P r o t _ C l i e n t C t r l : : G e t C o n t r o l F l a g s  -
/ /  F l a g s  t o  c u s t o m i z e  M F C ' s  i m p l e m e n t a t i o n  o f  A c t i v e X  c o n t r o l s .
/ /
/ /  F o r  i n f o r m a t i o n  o n  u s i n g  t h e s e  f l a g s ,  p l e a s e  s e e  MF C t e c h n i c a l  n o t e  
/ /  # n n n ,  " O p t i m i z i n g  a n  A c t i v e X  C o n t r o l " .
D W O R D C P r o t _ C l i e n t C t r l : : G e t C o n t r o l F l a g s ( )
{
D W O R D  d w F l a g s  =  C O l e C o n t r o l : : G e t C o n t r o l F l a g s ( )  ;
/ /  T h e  c o n t r o l  c a n  a c t i v a t e  w i t h o u t  c r e a t i n g  a  w i n d o w .
/ /  T O D O :  w h e n  w r i t i n g  t h e  c o n t r o l ' s  m e s s a g e  h a n d l e r s ,  a v o i d  u s i n g
/ /  t h e  m _ h W n d  m e m b e r  v a r i a b l e  w i t h o u t  f i r s t  c h e c k i n g  t h a t  i t s
/ /  v a l u e  i s  n o n - N U L L .
d w F l a g s  | =  w i n d o w l e s s A c t i v a t e ;
r e t u r n  d w F l a g s ;
}
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /
/ /  C P r o t _ C l i e n t C t r l : : O n R e s e t S t a t e  -  R e s e t  c o n t r o l  t o  d e f a u l t  s t a t e
v o i d  C P r o t _ C l i e n t C t r l : : O n R e s e t S t a t e ( )
{
C O l e C o n t r o l : : O n R e s e t S t a t e ( ) ;  / /  R e s e t s  d e f a u l t s  f o u n d  i n
D o P r o p E x c h a n g e
/ /  T O D O :  R e s e t  a n y  o t h e r  c o n t r o l  s t a t e  h e r e .
}
/ /  C P r o t _ C l i e n t C t r l : : A b o u t B o x  -  D i s p l a y  a n  " A b o u t "  b o x  t o  t h e  u s e r
v o i d  C P r o t _ C l i e n t C t r l : : A b o u t B o x ( )
{
C D i a l o g  d l g A b o u t ( I D D _ A B O U T B O X _ P R O T _ C L I E N T ) ; 
d l g A b o u t . D o M o d a l ( ) ;
}
/ / / / / / / / / / / / / / / / / / /  / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  
/ /  E x t r a c t s  l o c a l  h o s t  d e t a i l s  f o r  c o n n e c t i o n  t o  s e r v e r  
v o i d  C P r o t _ C l i e n t C t r l : : G e t H o s t I D ( v o i d )  { 
c h a r  s z L c l H o s t  [ 5 0 ] ;  
i n t  n R e t ;
/ *  G e t  t h e  l o c a l  h o s t n a m e  * /  
n R e t  =  g e t h o s t n a m e ( s z L c l H o s t , 5 0 ) ;
i f  ( n R e t  ! =  S O C K E T _ E R R O R )  {
F a i l e d T o G e t H o s t n a m e ( s z L c l H o s t ) ;
}
m _ s t r L o c a l H o s t n a m e  =  s z L c l H o s t ;
} / *  G e t H o s t I D ( )  * /
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /// CProt_ClientCtrl message handlers
B O O L  C P r o t _ C l i e n t C t r l : : S e n d M s g ( L P C T S T R  s t r R e q u e s t T y p e , L P C T S T R  s t r C o m m a n d )
{
C S t r i n g  s t r O u t p u t B u f f e r ;
C S o c k e t  O u t p u t S o c k e t ;
B O O L  b R e t u r n S t a t u s  =  T R U E ;
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char chStrBuffer [ 5 0 0 ] ;
/ /  C o n s t r u c t  S t r i n g  e g :  C O N N E C T I O N  R E Q U E S T : p h a n t o m ,  O P E N
s t r O u t p u t B u f f e r  =  s t r R e q u e s t T y p e ;
strOutputBuffer += ":";
s t r O u t p u t B u f f e r  + =  m _ s t r L o c a l H o s t n a m e ;
strOutputBuffer += ",
s t r O u t p u t B u f f e r  + =  s t r C o m m a n d ;
s t r c p y ( c h S t r B u f f e r , s t r O u t p u t B u f f e r ) ;
i f  ( O u t p u t S o c k e t . C r e a t e ( )  =  =  0 )  { 
b R e t u r n S t a t u s  =  F A L S E ;
/ /  i n t  e r r o r _ c o d e  =  G e t L a s t E r r o r ( ) ;
/ /  c h a r  e r r o r _ c o d e _ c n v [ 2 0 ] ;
/ /  A f x M e s s a g e B o x ( _ i t o a ( e r r o r _ c o d e ,  e r r o r _ c o d e _ c n v ,  1 0 ) ) ;
}
e l s e  {
i f  ( O u t p u t S o c k e t . C A s y n c S o c k e t : : C o n n e c t ( m _ r e m o t e S e r v e r H o s t n a m e , 8 0 8 5 )
=  =  0 )  {
b R e t u r n S t a t u s  =  F A L S E ;
/ /  i n t  e r r o r _ c o d e  =  G e t L a s t E r r o r ( ) ;
/ /  c h a r  e r r o r _ c o d e _ c n v [ 2 0 ] ;
/ /  A f x M e s s a g e B o x ( _ i t o a ( e r r o r _ c o d e ,  e r r o r _ c o d e _ c n v ,  1 0 ) ) ;
}
e l s e  {
i f  ( O u t p u t S o c k e t . C A s y n c S o c k e t : : S e n d T o ( c h S t r B u f f e r , 
s t r l e n ( c h S t r B u f f e r ) ,  8 0 )
= =  S O C K E T _ E R R O R )  {
}
bReturnStatus = FALSE;
// int error_code = GetLastError(); 
// char error_code_cnv[20];
// AfxMessageBox(_itoa( error_code,
}
}
}
return(bReturnStatus);
error_code_cnv 10) );
void CProt_ClientCtrl::OnRemoteServerHostnameChanged()
{ // TODO: Add notification handler code
SetModifiedFlag();
}
void CProt_ClientCtrl::DisplayDetails()
{ CString strBuffer("Local Hostname: ");
strBuffer += m_strLocalHostname ; 
strBuffer += "\r\nServer Hostname: "; 
strBuffer += m_remoteServerHostname; 
strBuffer += "\r\n";
m_DlgResourceDetails.SetDetails(strBuffer); 
m_DlgResourceDetails.DoModal() ;
}
void FailedToGetHostname(char *szHostname)
{
c h a r  s z L c l H o s t  [ 5 0 ] ;  
s t r u c t  i n _ a d d r  s t I P A d d r ;
LPHOSTENT IpstHostent;
SOCKADDR_IN stLclAddr;
SOCKADDR_IN stRmtAddr;
int nAddrSize = sizeof(SOCKADDR);
SOCKET hSock;
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i n t  n R e t ;
/* Init local address (to zero) */ 
s tLclAddr.s in_addr.s_addr = INADDR_ANY;
/* Get the local hostname */ 
nRet = gethostname(szLclHost, 50); 
if (nRet != SOCKET_ERROR) {
/* Resolve hostname for local address */
IpstHostent = gethostbyname((LPSTR)szLclHost); 
if (IpstHostent)
s t L c l A d d r . s i n _ a d d r . s _ a d d r  =  * ( ( u _ l o n g  F A R * )  ( l p s t H o s t e n t - > h _ a d d r ) )
}
/* If still not resolved, then try second strategy */ 
if (stLclAddr.sin_addr.s_addr == INADDR_ANY) {
/* Get a UDP socket */
hSock = socket(AF_INET, SOCK_DGRAM, 0); 
if (hSock != INVALID_SOCKET) {
/* Connect to arbitrary port and address (NOT loopback) */
stRmtAddr.sin_family = AF_INET;
stRmtAddr.sin_port = htons(IPPORT_ECHO);
stRmtAddr.sin_addr.s_addr = inet_addr("128.127.50.1");
nRet = connect(hSock,
( L P S O C K A D D R ) &s t R m t A d d r ,  
s i z e o f ( S O C K A D D R ) ) ;  
i f  ( n R e t  ! =  S O C K E T _ E R R O R )  {
/* Get local address */ 
getsockname(hSock,
(LPSOCKADDR)&stLclAddr,
( i n t  F A R *  ) S c n A d d r S i z e )  ;
}closesocket(hSock); /* we're done with the socket */
}
}
s  1 1 P A d d r . s _ a d d r  =  s  t L c 1A d d r . s  i n _ a d d r . s _ a d d r ; 
s t r c p y ( s z H o s t n a m e ,  i n e t _ n t o a ( s t I P A d d r ) ) ;
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Prot_ClientCtl.h : Header for the CProt_ClientCtrl OLE Control class.
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /
/ /  C P r o t _ C l i e n t C t r l  : S e e  P r o t _ C l i e n t C t l . c p p  f o r  i m p l e m e n t a t i o n .
# i n c l u d e  " R e s o u r c e D e t a i l s . h "
c l a s s  C P r o t _ C l i e n t C t r l  : p u b l i c  C O l e C o n t r o l
{
D E C L A R E _ D Y N C R E A T E ( C P r o t _ C l i e n t C t r l )
/ /  C o n s t r u c t o r  
p u b l i c :
C P r o t _ C l i e n t C t r l ( )  ;
/ /  O v e r r i d e s
/ /  C l a s s W i z a r d  g e n e r a t e d  v i r t u a l  f u n c t i o n  o v e r r i d e s  
/ / { { A F X _ V I R T U A L ( C P r o t _ C l i e n t C t r l ) 
p u b l i c :
v i r t u a l  v o i d  O n D r a w ( C D C *  p d c ,  c o n s t  C R e c t &  r c B o u n d s ,  c o n s t  C R e c t &  
r c I n v a l i d ) ;
v i r t u a l  v o i d  D o P r o p E x c h a n g e ( C P r o p E x c h a n g e *  p P X )  ; 
v i r t u a l  v o i d  O n R e s e t S t a t e ( ) ;  
v i r t u a l  DWORD G e t C o n t r o l F l a g s ( ) ;
/ / } } A F X _ V I R T U A L
/ /  I m p l e m e n t a t i o n  
p r o t e c t e d :
~ C P r o t _ C l i e n t C t r l ( )  ;
D E C  L A R E _ O L E C  R E A T E _ E X ( C P r o  t _ C 1 i  e n t C  t r 1 )
D E C L A R E _ O L E T Y P E L I B ( C P r o  t _ C l i e n t C t r l )
D E C  L A R E _ P  RO P  P A G E I D S ( C P r o t _ C l i e n t C t r l )
D E C L A R E _ O L E C T L T Y P E ( C P r o t _ C l i e n t C t r l )
s t a t u s
/ /  C l a s s  f a c t o r y  a n d  g u i d  
/ /  G e t T y p e l n f o  
/ /  P r o p e r t y  p a g e  I D s
/ /  T y p e  n a m e  a n d  m i s c
/ /  M e s s a g e  m a p s
/ / { ( A F X _ M S G ( C P r o t _ C l i e n t C t r l )
/ /  N O T E  -  C l a s s W i z a r d  w i l l  a d d  a n d  r e m o v e  m e m b e r  f u n c t i o n s  h e r e .  
/ /  DO N O T  E D I T  w h a t  y o u  s e e  i n  t h e s e  b l o c k s  o f  g e n e r a t e d  c o d e
i
/ / } } A F X _ M S G  
D E C L A R E _ M E S S A G E _ M A P ( )
/ /  D i s p a t c h  m a p s
/ / { ( A F X _ D I S P A T C H ( C P r o t _ C l i e n t C t r l )
C S t r i n g  m _ r e m o t e S e r v e r H o s t n a m e ;
a f x _ m s g  v o i d  O n R e m o t e S e r v e r H o s t n a m e C h a n g e d ( ) ;
a f x _ m s g  B O O L  S e n d M s g ( L P C T S T R  s t r R e q u e s t T y p e , L P C T S T R  s t r C o m m a n d ) ; 
a f x _ m s g  v o i d  D i s p l a y D e t a i l s O ;
/ / } } A F X _ D I S P A T C H  
D E C L A R E _ D I S P A T C H _ M A P ( )
a f x _ m s g  v o i d  A b o u t B o x ( ) ;
/ /  E v e n t  m a p s
/ / { { A F X _ E V E N T ( C P r o t _ C l i e n t C t r l )
/ / } } A F X _ E V E N T
D E C  L A R E _ E V E N T _ M A  P ( )
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/ /  D i s p a t c h  a n d  e v e n t  I D s  
p u b l i c :
e n u m  {
/ / { ( A F X _ D I S P _ I D ( C P r o t _ C l i e n t C t r l )  
d i s p i d R e m o t e S e r v e r H o s t n a m e  =  1 L ,  
d i s p i d S e n d M s g  =  2 L ,  
d i s p i d D i s p l a y D e t a i l s  =  3 L ,
/ / } } A F X _ D I S P _ I D
} ;
p r i v a t e :
R e s o u r c e D e t a i l s  m _ D l g R e s o u r c e D e t a i l s  
C S t r i n g  m _ s t r L o c a l H o s t n a m e ; 
v o i d  G e t H o s t I D ( v o i d ) ;
} ;
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Prot_ClientPpg.cpp : Implementation of the CProt_ClientPropPage property
page class.
# i n c l u d e  " s t d a f x . h "
# i n c l u d e  " P r o t _ C l i e n t . h "
# i n c l u d e  " P r o t _ C l i e n t P p g . h "
# i f d e f  _ D E B U G  
# d e f i n e  n e w  D E B U G _ N E W  
# u n d e f  T H I S _ F I L E
s t a t i c  c h a r  T H I S _ F I L E [ ]  =  ___ F I L E .
# e n d i f
Prot_ClientPpg.h : Header for the CProt_ClientPropPage property page class.
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /
/ /  C P r o t _ C l i e n t P r o p P a g e  : S e e  P r o t _ C l i e n t P p g . c p p . c p p  f o r  i m p l e m e n t a t i o n .
c l a s s  C P r o t _ C l i e n t P r o p P a g e  : p u b l i c  C O l e P r o p e r t y P a g e
{
D E C L A R E _ D Y N C R E A T E ( C P r o t _ C l i e n t P r o p P a g e )
D E C  L A R E _ O L E C  R E A T E _ E X ( C P r o t _ C 1 i  e n t  P r o p P a g e )
/ /  C o n s t r u c t o r  
p u b l i c :
C P r o t _ C l i e n t P r o p P a g e ( )  ;
/ /  D i a l o g  D a t a
/ / { ( A F X _ D A T A ( C P r o t _ C l i e n t P r o p P a g e )  
e n u m  { I D D  =  I D D _ P R O P P A G E _ P R O T _ C L I E N T  } ;
/ / } } A F X _ D A T A
/ /  I m p l e m e n t a t i o n  
p r o t e c t e d :
v i r t u a l  v o i d  D o D a t a E x c h a n g e ( C D a t a E x c h a n g e *  p D X ) ; / /  D D X / D D V  s u p p o r t
/ /  M e s s a g e  m a p s  
p r o t e c t e d :
/ / { { A F X _ M S G ( C P r o t _ C l i e n t P r o p P a g e )
/ / } } A F X _ M S G  
D E C L A R E _ M E S S A G E _ M A P ( )
} ;
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ReadMe.txt : ReadMe file for the Protocol Client OLE Control.
O L E  C o n t r o l  D L L  : P R O T _ C L I E N T
C o n t r o l W i z a r d  h a s  c r e a t e d  t h i s  p r o j e c t  f o r  y o u r  P R O T _ C L I E N T  O L E  C o n t r o l  D L L ,  
w h i c h  c o n t a i n s  1  c o n t r o l .
T h i s  s k e l e t o n  p r o j e c t  n o t  o n l y  d e m o n s t r a t e s  t h e  b a s i c s  o f  w r i t i n g  a n  O L E  
C o n t r o l ,  b u t  i s  a l s o  a  s t a r t i n g  p o i n t  f o r  w r i t i n g  t h e  s p e c i f i c  f e a t u r e s  
o f  y o u r  c o n t r o l .
T h i s  f i l e  c o n t a i n s  a  s u m m a r y  o f  w h a t  y o u  w i l l  f i n d  i n  e a c h  o f  t h e  f i l e s  
t h a t  m a k e  u p  y o u r  P R O T _ C L I E N T  O L E  C o n t r o l  D L L .
P r o  t _ C 1 i  e n t . m a k
T h e  V i s u a l  C + +  p r o j e c t  m a k e f i l e  f o r  b u i l d i n g  y o u r  O L E  C o n t r o l .  
P r o t _ C l i e n t . h
T h i s  i s  t h e  m a i n  i n c l u d e  f i l e  f o r  t h e  O L E  C o n t r o l  D L L .  I t  
i n c l u d e s  o t h e r  p r o j e c t - s p e c i f i c  i n c l u d e s  s u c h  a s  r e s o u r c e . h .
P r o t _ C l i e n t . c p p
T h i s  i s  t h e  m a i n  s o u r c e  f i l e  t h a t  c o n t a i n s  c o d e  f o r  D L L  i n i t i a l i z a t i o n ,  
t e r m i n a t i o n  a n d  o t h e r  b o o k k e e p i n g .
P r o t _ C l i e n t . r c
T h i s  i s  a  l i s t i n g  o f  t h e  M i c r o s o f t  W i n d o w s  r e s o u r c e s  t h a t  t h e  p r o j e c t  
u s e s .  T h i s  f i l e  c a n  b e  d i r e c t l y  e d i t e d  w i t h  t h e  V i s u a l  C + +  r e s o u r c e  
e d i t o r .
P r o t _ C l i e n t . d e f
T h i s  f i l e  c o n t a i n s  i n f o r m a t i o n  a b o u t  t h e  O L E  C o n t r o l  D L L  t h a t  
m u s t  b e  p r o v i d e d  t o  r u n  w i t h  M i c r o s o f t  W i n d o w s .
P r o t _ C l i e n t . c l w  _ _ _
T h i s  f i l e  c o n t a i n s  i n f o r m a t i o n  u s e d  b y  C l a s s W i z a r d  t o  e d i t  e x i s t i n g  
c l a s s e s  o r  a d d  n e w  c l a s s e s .  C l a s s W i z a r d  a l s o  u s e s  t h i s  f i l e  t o  s t o r e  
i n f o r m a t i o n  n e e d e d  t o  g e n e r a t e  a n d  e d i t  m e s s a g e  m a p s  a n d  d i a l o g  d a t a  
m a p s  a n d  t o  g e n e r a t e  p r o t o t y p e  m e m b e r  f u n c t i o n s .
P r o t _ C l i e n t . o d l
T h i s  f i l e  c o n t a i n s  t h e  O b j e c t  D e s c r i p t i o n  L a n g u a g e  s o u r c e  c o d e  f o r  t h e  
t y p e  l i b r a r y  o f  y o u r  c o n t r o l .
///////////////////  //////////////////////////////////////////////////////////
P r o t _ C l i e n t  c o n t r o l :
P r o t _ C l i e n t C t l . h  _
T h i s  f i l e  c o n t a i n s  t h e  d e c l a r a t i o n  o f  t h e  C P r o t _ C l i e n t C t r l  C + +  c l a s s .
P r o t _ C l i e n t C t l . c p p  .
T h i s  f i l e  c o n t a i n s  t h e  i m p l e m e n t a t i o n  o f  t h e  C P r o t _ C l i e n t C t r l  C + +
c l a s s .
P r o t _ C l i e n t P p g . h
T h i s  f i l e  c o n t a i n s  t h e  d e c l a r a t i o n  o f  t h e  C P r o t _ C l i e n t P r o p P a g e  C + +
c l a s s .
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P r o t _ C l i e n t P p g . c p p
T h i s  f i l e  c o n t a i n s  t h e  i m p l e m e n t a t i o n  o f  t h e  C P r o t _ C l i e n t P r o p P a g e  C + +
c l a s s .
P r o t _ C l i e n t C t l . b m p
T h i s  f i l e  c o n t a i n s  a  b i t m a p  t h a t  a  c o n t a i n e r  w i l l  u s e  t o  r e p r e s e n t  t h e  
C P r o t _ C l i e n t C t r l  c o n t r o l  w h e n  i t  a p p e a r s  o n  a  t o o l  p a l e t t e .  T h i s
b i t m a p
i s  i n c l u d e d  b y  t h e  m a i n  r e s o u r c e  f i l e  P r o t _ C l i e n t . r c .
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /
O t h e r  s t a n d a r d  f i l e s :
s t d a f x . h ,  s t d a f x . c p p
T h e s e  f i l e s  a r e  u s e d  t o  b u i l d  a  p r e c o m p i l e d  h e a d e r  ( P C H )  f i l e  
n a m e d  s t d a f x . p c h  a n d  a  p r e c o m p i l e d  t y p e s  ( P C T )  f i l e  n a m e d  s t d a f x . o b j .
r e s o u r c e . h
T h i s  i s  t h e  s t a n d a r d  h e a d e r  f i l e ,  w h i c h  d e f i n e s  n e w  r e s o u r c e  I D s .
T h e  V i s u a l  C + +  r e s o u r c e  e d i t o r  r e a d s  a n d  u p d a t e s  t h i s  f i l e .
/////////////////////////////////////////////////////////////////////////////
O t h e r  n o t e s :
C o n t r o l W i z a r d  u s e s  " T O D O : "  t o  i n d i c a t e  p a r t s  o f  t h e  s o u r c e  c o d e  y o u  
s h o u l d  a d d  t o  o r  c u s t o m i z e .
/////////////////////////////////////////////////////////////////////////////
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ResourceDetails.cpp : Implementation of the ResourceDetails class.
# i n c l u d e  " s t d a f x . h "
# i n c l u d e  " P r o t _ C l i e n t . h "
# i n c l u d e  " R e s o u r c e D e t a i l s . h "
# i f d e f  _ D E B U G  
# d e f i n e  n e w  D E B U G _ N E W  
# u n d e f  T H I S _ F I L E
s t a t i c  c h a r  T H I S _ F I L E [ ]  =  ___ F I L E ___ ;
# e n d i f
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  
/ /  R e s o u r c e D e t a i l s  d i a l o g
R e s o u r c e D e t a i l s : : R e s o u r c e D e t a i l s ( C W n d *  p P a r e n t  / * = N U L L * / )  
: C D i a l o g ( R e s o u r c e D e t a i l s : : I D D ,  p P a r e n t )
{
/ / { { A F X _ D A T A _ _ I N I T ( R e s o u r c e D e t a i l s )  
m _ R e s o u r c e D e t a i l s  =  _ T ( " " ) ;
/ / } } A F X _ D A T A _ I N I T
}
v o i d  R e s o u r c e D e t a i l s : : D o D a t a E x c h a n g e ( C D a t a E x c h a n g e *  p D X )
{
C D i a l o g : : D o D a t a E x c h a n g e ( p D X ) ;
/ / { { A F X _ D A T A _ M A P ( R e s o u r c e D e t a i l s )
D D X _ T e x t ( p D X ,  I D C _ E D I T _ D e t a i l s , m _ R e s o u r c e D e t a i l s ) ;  
/ / } } A F X _ D A T A _ M A P
}
B E G I N _ M E S S A G E _ M A P ( R e s o u r c e D e t a i l s  , C D i a l o g )
/ / { { A F X _ M S G _ M A P ( R e s o u r c e D e t a i l s )
/ /  N O T E :  t h e  C l a s s W i z a r d  w i l l  a d d  m e s s a g e  m a p  m a c r o s  h e r e  
/ / } } A F X _ M S G _ M A P  
E N D _ M E  S  S A G E _ M A P ( )
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /
/ /  R e s o u r c e D e t a i l s  m e s s a g e  h a n d l e r s
v o i d  R e s o u r c e D e t a i l s : : S e t D e t a i l s ( C S t r i n g  s t r D e t a i l s )
{
m _ R e s o u r c e D e t a i l s  =  s t r D e t a i l s ;
}
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ResourceDetails.h : Header for the ResourceDetails class.
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /
/ /  R e s o u r c e D e t a i l s  d i a l o g
c l a s s  R e s o u r c e D e t a i l s  : p u b l i c  C D i a l o g
{
/ /  C o n s t r u c t i o n  
p u b l i c :
v o i d  S e t D e t a i l s ( C S t r i n g  s t r D e t a i l s ) ;
R e s o u r c e D e t a i l s ( C W n d *  p P a r e n t  =  N U L L ) ;  / /  s t a n d a r d  c o n s t r u c t o r  
/ /  D i a l o g  D a t a
/ / { { A F X _ D A T A ( R e s o u r c e D e t a i l s )
e n u m  { I D D  =  I D D _ D I A L O G _ R e s o u r c e D e t a i l s  } ;
C S t r i n g  m _ R e s o u r c e D e t a i l s ;
/ / } } A F X _ D A T A
/ /  O v e r r i d e s
/ /  C l a s s W i z a r d  g e n e r a t e d  v i r t u a l  f u n c t i o n  o v e r r i d e s
/ / { { A F X _ V I R T U A L ( R e s o u r c e D e t a i l s )
p r o t e c t e d :
v i r t u a l  v o i d  D o D a t a E x c h a n g e ( C D a t a E x c h a n g e *  p D X ) ; / /  D D X / D D V  s u p p o r t
/ / } } A F X _ V I R T U A L
/ /  I m p l e m e n t a t i o n  
p r o t e c t e d :
/ /  G e n e r a t e d  m e s s a g e  m a p  f u n c t i o n s  
/ / { { A F X _ M S G ( R e s o u r c e D e t a i l s )
/ /  N O T E :  t h e  C l a s s W i z a r d  w i l l  a d d  m e m b e r  f u n c t i o n s  h e r e  
/ / } } A F X _ M S G  
D E C L A R E _ M E S S A G E _ M A P ( )
};
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stdafx.cpp : Source file that includes just the standard includes.
/ /  s t d a f x . p c h  w i l l  b e  t h e  p r e - c o m p i l e d  h e a d e r  
/ /  s t d a f x . o b j  w i l l  c o n t a i n  t h e  p r e - c o m p i l e d  t y p e  i n f o r m a t i o n
# i n c l u d e  " s t d a f x . h "
stdafx.h : Include file for standard system include files.
/ /  i n c l u d e  f i l e  f o r  s t a n d a r d  s y s t e m  i n c l u d e  f i l e s ,
/ /  o r  p r o j e c t  s p e c i f i c  i n c l u d e  f i l e s  t h a t  a r e  u s e d  f r e q u e n t l y ,
/ /  b u t  a r e  c h a n g e d  i n f r e q u e n t l y
# d e f i n e  V C _ E X T R A L E A N  / /  E x c l u d e  r a r e l y - u s e d  s t u f f  f r o m  W i n d o w s
h e a d e r s
# i n c l u d e  < a f x c t l . h >  / /  MF C s u p p o r t  f o r  O L E  C o n t r o l s
/ /  D e l e t e  t h e  t w o  i n c l u d e s  b e l o w  i f  y o u  d o  n o t  w i s h  t o  u s e  t h e  MF C
/ /  d a t a b a s e  c l a s s e s  
# i f n d e f  „ U N I C O D E
# i n c l u d e  < a f x d b . h >  / /  MF C d a t a b a s e  c l a s s e s
# i n c l u d e  < a f x d a o . h >  / /  MF C D A O d a t a b a s e  c l a s s e s
# e n d i f  / / „ U N I C O D E  
t i n c l u d e  < a f x s o c k . h >
# i n c l u d e  < s t r i n g . h >
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